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Explanation

The Code of Federal Regulations is a codification of the general and permanent
rules published in the Federal Register by the Executive departments and agen-
cies of the Federal Government. The Code is divided into 50 titles which represent
broad areas subject to Federal regulation. Each title is divided into chapters
which usually bear the name of the issuing agency. Each chapter is further sub-
divided into parts covering specific regulatory areas.

Each volume of the Code is revised at least once each calendar year and issued
on a quarterly basis approximately as follows:

Title 1 through Title 16.....ccciiiiiiiiiiiiiiii e enes as of January 1
Title 17 through Title 27 as of April 1
Title 28 through Title 41 ..o as of July 1
Title 42 through Title 50....ccciuiiiiiiiiiiiiii e aens as of October 1

The appropriate revision date is printed on the cover of each volume.
LEGAL STATUS

The contents of the Federal Register are required to be judicially noticed (44
U.S.C. 1507). The Code of Federal Regulations is prima facie evidence of the text
of the original documents (44 U.S.C. 1510).

HOW TO USE THE CODE OF FEDERAL REGULATIONS

The Code of Federal Regulations is kept up to date by the individual issues
of the Federal Register. These two publications must be used together to deter-
mine the latest version of any given rule.

To determine whether a Code volume has been amended since its revision date
(in this case, October 1, 2021), consult the ‘“‘List of CFR Sections Affected (LLSA),”
which is issued monthly, and the ‘“‘Cumulative List of Parts Affected,”” which
appears in the Reader Aids section of the daily Federal Register. These two lists
will identify the Federal Register page number of the latest amendment of any
given rule.

EFFECTIVE AND EXPIRATION DATES

Each volume of the Code contains amendments published in the Federal Reg-
ister since the last revision of that volume of the Code. Source citations for
the regulations are referred to by volume number and page number of the Federal
Register and date of publication. Publication dates and effective dates are usu-
ally not the same and care must be exercised by the user in determining the
actual effective date. In instances where the effective date is beyond the cut-
off date for the Code a note has been inserted to reflect the future effective
date. In those instances where a regulation published in the Federal Register
states a date certain for expiration, an appropriate note will be inserted following
the text.

OMB CONTROL NUMBERS
The Paperwork Reduction Act of 1980 (Pub. L. 96-511) requires Federal agencies
to display an OMB control number with their information collection request.
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Many agencies have begun publishing numerous OMB control numbers as amend-
ments to existing regulations in the CFR. These OMB numbers are placed as
close as possible to the applicable recordkeeping or reporting requirements.

PAST PROVISIONS OF THE CODE

Provisions of the Code that are no longer in force and effect as of the revision
date stated on the cover of each volume are not carried. Code users may find
the text of provisions in effect on any given date in the past by using the appro-
priate List of CFR Sections Affected (LLSA). For the convenience of the reader,
a “List of CFR Sections Affected” is published at the end of each CFR volume.
For changes to the Code prior to the LSA listings at the end of the volume,
consult previous annual editions of the LSA. For changes to the Code prior to
2001, consult the List of CFR Sections Affected compilations, published for 1949-
1963, 1964-1972, 1973-1985, and 1986-2000.

“[RESERVED]”’ TERMINOLOGY

The term ‘‘[Reserved]’’ is used as a place holder within the Code of Federal
Regulations. An agency may add regulatory information at a ‘‘[Reserved]”’ loca-
tion at any time. Occasionally ‘‘[Reserved]’’ is used editorially to indicate that
a portion of the CFR was left vacant and not dropped in error.

INCORPORATION BY REFERENCE

What is incorporation by reference? Incorporation by reference was established
by statute and allows Federal agencies to meet the requirement to publish regu-
lations in the Federal Register by referring to materials already published else-
where. For an incorporation to be valid, the Director of the Federal Register
must approve it. The legal effect of incorporation by reference is that the mate-
rial is treated as if it were published in full in the Federal Register (5 U.S.C.
5b2(a)). This material, like any other properly issued regulation, has the force
of law.

What is a proper incorporation by reference? The Director of the Federal Register
will approve an incorporation by reference only when the requirements of 1 CFR
part 51 are met. Some of the elements on which approval is based are:

(a) The incorporation will substantially reduce the volume of material pub-
lished in the Federal Register.

(b) The matter incorporated is in fact available to the extent necessary to
afford fairness and uniformity in the administrative process.

(¢c) The incorporating document is drafted and submitted for publication in
accordance with 1 CFR part 51.

What if the material incorporated by reference cannot be found? If you have any
problem locating or obtaining a copy of material listed as an approved incorpora-
tion by reference, please contact the agency that issued the regulation containing
that incorporation. If, after contacting the agency, you find the material is not
available, please notify the Director of the Federal Register, National Archives
and Records Administration, 8601 Adelphi Road, College Park, MD 20740-6001, or
call 202-741-6010.

CFR INDEXES AND TABULAR GUIDES

A subject index to the Code of Federal Regulations is contained in a separate
volume, revised annually as of January 1, entitled CFR INDEX AND FINDING AIDS.
This volume contains the Parallel Table of Authorities and Rules. A list of CFR
titles, chapters, subchapters, and parts and an alphabetical list of agencies pub-
lishing in the CFR are also included in this volume.

An index to the text of ‘““Title 3—The President” is carried within that volume.
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The Federal Register Index is issued monthly in cumulative form. This index
is based on a consolidation of the ‘“‘Contents’ entries in the daily Federal Reg-
ister.

A List of CFR Sections Affected (LLSA) is published monthly, keyed to the
revision dates of the 50 CFR titles.

REPUBLICATION OF MATERIAL

There are no restrictions on the republication of material appearing in the
Code of Federal Regulations.

INQUIRIES

For a legal interpretation or explanation of any regulation in this volume,
contact the issuing agency. The issuing agency’s name appears at the top of
odd-numbered pages.

For inquiries concerning CFR reference assistance, call 202-741-6000 or write
to the Director, Office of the Federal Register, National Archives and Records
Administration, 8601 Adelphi Road, College Park, MD 20740-6001 or e-mail
fedreg.info@nara.gov.

SALES

The Government Publishing Office (GPO) processes all sales and distribution
of the CFR. For payment by credit card, call toll-free, 866-512-1800, or DC area,
202-512-1800, M-F 8 a.m. to 4 p.m. e.s.t. or fax your order to 202-512-2104, 24 hours
a day. For payment by check, write to: US Government Publishing Office — New
Orders, P.O. Box 979050, St. Louis, MO 63197-9000.

ELECTRONIC SERVICES

The full text of the Code of Federal Regulations, the LSA (List of CFR Sections
Affected), The United States Government Manual, the Federal Register, Public
Laws, Public Papers of the Presidents of the United States, Compilation of Presi-
dential Documents and the Privacy Act Compilation are available in electronic
format via www.govinfo.gov. For more information, contact the GPO Customer
Contact Center, U.S. Government Publishing Office. Phone 202-512-1800, or 866-
512-1800 (toll-free). E-mail, ContactCenter@gpo.gov.

The Office of the Federal Register also offers a free service on the National
Archives and Records Administration’s (NARA) website for public law numbers,
Federal Register finding aids, and related information. Connect to NARA’s
website at www.archives.gov/federal-register.

The e-CFR is a regularly updated, unofficial editorial compilation of CFR ma-
terial and Federal Register amendments, produced by the Office of the Federal
Register and the Government Publishing Office. It is available at www.ecfr.gov.

OLIVER A. POTTS,

Director,

Office of the Federal Register
October 1, 2021
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THIS TITLE

Title 47—TELECOMMUNICATION is composed of five volumes. The parts in these
volumes are arranged in the following order: Parts 0-19, parts 20-39, parts 40—
69, parts 70-79, and part 80 to end. All five volumes contain chapter I—Federal
Communications Commission. The last volume, part 80 to end, also includes chap-
ter II—Office of Science and Technology Policy and National Security Council,
chapter III—National Telecommunications and Information Administration, De-
partment of Commerce, chapter IV—National Telecommunications and Informa-
tion Administration, Department of Commerce, and National Highway Traffic
Safety Administration, Department of Transportation, and chapter V—The First
Responder Network Authority. The contents of these volumes represent all cur-
rent regulations codified under this title of the CFR as of October 1, 2021.

Part 73 contains a numerical designation of FM broadcast channels and a table
of FM allotments designated for use in communities in the United States, its
territories, and possessions. Part 73 also contains a numerical designation of tele-
vision channels and a table of allotments which contain channels designated for
the listed communities in the United States, its territories, and possessions.

The OMB control numbers for the Federal Communications Commission appear
in §0.408 of chapter I. For the convenience of the user §0.408 is reprinted in the
Finding Aids section of the second through fifth volumes.

For this volume, Cheryl E. Sirofchuck was Chief Editor. The Code of Federal
Regulations publication program is under the direction of John Hyrum Martinez,
assisted by Stephen J. Frattini.
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Title 47—
Telecommunication

(This book contains parts 70 to 79)

Part
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CHAPTER |I—FEDERAL COMMUNICATIONS
COMMISSION (CONTINUED)

SUBCHAPTER C—BROADCAST RADIO SERVICES

Part Page
70-72 [Reserved]
73 Radio broadcast SErVICES ...vvvviiiiiiiiiiiiiiiiiieieennne, 5
74 Experimental radio, auxiliary, special broadcast

and other program distributional services ........... 433
76 Multichannel video and cable television service ..... 556
78 Cable television relay Service ......ccccocvviiiviiiininnnnn.. 746
79 Accessibility of video programming ...............ccceeveee 778

SUPPLEMENTAL PUBLICATIONS: Annual Reports of the Federal Communications Commission to Con-
gress.
Federal Communications Commission Reports of Orders and Decision.
Communications Act of 1934 (with amendments and index thereto), Recap. Version May 1989.
Broadcast Operator Handbook, 1976 edition.






SUBCHAPTER C—BROADCAST RADIO SERVICES

PARTS 70-72 [RESERVED]

PART 73—RADIO BROADCAST
SERVICES

Subpart A—AM Broadcast Stations

Sec.

73.1 Scope.

73.14 AM broadcast definitions.

73.21 Classes of AM broadcast channels and
stations.

73.23 AM broadcast station applications af-
fected by international agreements.

73.24 Broadcast facilities; showing required.

73.25 Clear channels; Class A, Class B and
Class D stations.

73.26 Regional channels; Class B and Class D
stations.

73.27 Local channels; Class C stations.

73.28 Assignment of stations to channels.

73.29 Class C stations on regional channels.

73.30 Petition for authorization of an allot-
ment in the 1605-1705 kHz band.

73.31 Rounding of nominal power specified
on applications.

73.33 Antenna systems; showing required.

73.35 Calculation of improvement factors.

73.37 Applications for broadcast facilities,
showing required.

73.44 AM transmission system emission lim-
itations.

73.45 AM antenna systems.

73.49 AM transmission system fencing re-
quirements.

73.561 Determining operating power.

73.683 Requirements for authorization of an-
tenna monitors.

73.54 Antenna resistance
measurements.

73.57 Remote reading antenna and common
point ammeters.

73.58 Indicating instruments.

73.61 AM directional antenna field strength
measurements.

73.62 Directional antenna system operation
and tolerances.

73.68 Sampling systems for antenna mon-
itors.

73.69 Antenna monitors.

73.72 Operating during the experimental pe-
riod.

73.88 Blanketing interference.

73.99 Presunrise service authorization
(PSRA) and Postsunset service author-
ization (PSSA).

73.127 Use of multiplex transmission.

73.128 AM stereophonic broadcasting.

73.132 Territorial exclusivity.

73.150 Directional antenna systems.

and reactance

73.151 Field strength measurements to es-
tablish performance of directional anten-
nas.

73.152 Modification of directional antenna
data.

73.153 Field strength measurements in sup-
port of applications or evidence at hear-
ings.

73.154 AM directional antenna partial proof
of performance measurements.

73.155 Directional antenna performance re-
certification.

73.157 Antenna testing during daytime.

73.158 Directional antenna monitoring
points.

73.160 Vertical plane radiation characteris-
tics, f(0).

73.182 Engineering standards of allocation.

73.183 Groundwave signals.

73.184 Groundwave field strength graphs.

73.185 Computation of interfering signal.

73.186 Establishment of effective field at
one kilometer.

73.187 Limitation on daytime radiation.

73.189 Minimum antenna heights or field
strength requirements.

73.190 Engineering charts and related for-
mulas.

Subpart B—FM Broadcast Stations

73.201 Numerical designation of FM broad-
cast channels.

73.202 Table of Allotments.

73.203 Availability of channels.

73.204 International agreements and other
restrictions on use of channels.

73.205 Zones.

73.207 Minimum distance
tween stations.

73.208 Reference points and distance com-
putations.

73.209 Protection from interference.

73.210 Station classes.

73.211 Power and antenna height require-
ments.

73.212 Administrative changes in authoriza-
tions.

73.213 Grandfathered short-spaced stations.

73.215 Contour protection for short-spaced
assignments.

73.220 Restrictions on use of channels.

73.232 Territorial exclusivity.

73.258 Indicating instruments.

73.267 Determining operating power.

73.277 Permissible transmissions.

73.293 Use of FM multiplex subcarriers.

73.295 FM subsidiary communications serv-
ices.

73.297 FM stereophonic sound broadcasting.

73.310 FM technical definitions.

73.311 Field strength contours.

73.312 Topographic data.

separation be-
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73.313
73.314
73.315

Prediction of coverage.

Field strength measurements.

FM transmitter location.

73.316 FM antenna systems.

73.317 FM transmission system
ments.

73.318 FM blanketing interference.

73.319 FM multiplex subcarrier technical
standards.

73.322 FM stereophonic sound transmission
standards.

73.333 Engineering charts.

require-

Subpart C—Digital Audio Broadcasting

73.401 Scope.

73.402 Definitions.

73.403 Digital audio broadcasting service re-
quirements.

73.404 IBOC DAB operation.

73.406 Notification.

Subpart D—Noncommercial Educational
FM Broadcast Stations

73.501 Channels available for assignment.

73.502 [Reserved]

73.503 Licensing requirements and service.

73.504 Channel assignments in the Mexican
border area.

73.505 Zones.

73.506 Classes of noncommercial
cational FM stations and channels.

73.507 Minimum distance separations be-
tween stations.

73.608 Standards of good engineering prac-
tice.

73.509 Prohibited overlap.

73.5610 Antenna systems.

73.5611 Power and antenna height require-
ments.

73.512 Special procedures applicable to Class
D noncommercial educational stations.

73.613 Noncommercial educational FM sta-
tions operating on unreserved channels.

73.5614 Protection from interference.

73.5615 NCE FM transmitter location.

73.5256 TV Channel 6 protection.

73.658 Indicating instruments.

73.661 Operating schedule; time sharing.

73.567 Determining operating power.

73.593 Subsidiary communications services.

73.597 FM stereophonic sound broadcasting.

73.599 NCE-FM engineering charts.

edu-

Subpart E—Television Broadcast Stations

73.601 Scope of subpart.

73.602 Cross reference to rules
parts.

73.603 Numerical designation of television
channels.

73.606 Table of allotments.

73.609 Zones.

73.612 Protection from interference.

73.613 Protection of Class A TV stations.

73.614 Power and antenna height require-
ments.

in other
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73.615 Administrative changes in authoriza-
tions.

73.616 Post-transition DTV station
ference protection.

73.621 Noncommercial educational TV sta-
tions.

73.622 Digital television table of allotments.

73.623 DTV applications and changes to
DTV allotments.

73.624 Digital television broadcast stations.

73.625 DTV coverage of principal commu-
nity and antenna system.

73.626 DTV distributed transmission sys-
tems.

73.641 Subscription TV definitions.

73.642 Subscription TV service.

73.643 Subscription TV operating require-
ments.

73.644 Subscription TV transmission sys-
tems.

73.646 Telecommunications Service on the
Vertical Blanking Interval and in the
Visual Signal.

73.653 Operation of TV aural and visual
transmitters.

73.658 Affiliation agreements and network
program practices; territorial exclusivity
in non-network program arrangements.

73.6569-73.663 [Reserved]

73.664 Determining operating power.

73.665 Use of TV aural baseband subcarriers.

73.667 TV subsidiary communications serv-
ices.

73.669 TV stereophonic aural and multiplex
subcarrier operation.

73.670 Commercial limits in children’s pro-
grams.

73.671 Educational and informational pro-
gramming for children.

73.672 [Reserved]

73.673 Public information initiatives regard-
ing educational and informational pro-
gramming for children.

73.681 Definitions.

73.682 TV transmission standards.

73.683 Field strength contours and presump-
tive determination of field strength at
individual locations.

73.684 Prediction of coverage.

73.685 Transmitter location and antenna
system.

73.686 Field strength measurements.

73.687 Transmission system requirements.

73.688 Indicating instruments.

73.691 Visual modulation monitoring.

73.698 Tables.

73.699 TV engineering charts.

inter-

Subpart F—International Broadcast Stations

73.701 Definitions.

73.702 Assignment and use of frequencies.

73.703 Geographical zones and areas of re-
ception.

73.712 Equipment tests.

73.713 Program tests.

73.731 Licensing requirements.
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73.732
73.733
73.751
73.753
73.754

Authorizations.

Normal license period.

Operating power.

Antenna systems.

Frequency monitors.

73.755 Modulation monitors.

73.756 System specifications for double-side-
band (DBS) modulated emissions in the
HF broadcasting service.

73.757 System specifications for single-side-
band (SSB) modulated emissions in the
HF broadcasting service.

73.758 System specifications for digitally
modulated emissions in the HF broad-
casting service.

73.759 Auxiliary transmitters.

73.760 Alternate main transmitters.

73.761 Modification of transmission
tems.

73.762 Time of operation.

73.7656 Determining operating power.

73.766 [Reserved]

73.781 Logs.

73.782 Retention of logs.

73.787 Station identification.

73.788 Service; commercial
programs.

Sys-

or sponsored

Subpart G—Low Power FM Broadcast
Stations (LPFM)

73.801 Broadcast regulations applicable to
LPFM stations.

73.805 Availability of channels.

73.807 Minimum distance separation be-
tween stations.

73.808 Distance computations.

73.809 Interference protection to full service
FM stations.

73.810 Third adjacent channel interference.

73.811 LPFM power and antenna height re-
quirements.

73.812 Rounding
heights.

73.813 Determination of antenna height
above average terrain (HAAT).

73.816 Antennas.

73.8256 Protection to reception of TV chan-
nel 6.
73.827 Interference to the input signals of
FM translator or FM booster stations.
73.840 Operating power and mode toler-
ances.

73.845 Transmission system operation.

73.850 Operating schedule.

73.853 Licensing requirements and service.

73.854 TUnlicensed radio operations.

73.855 Ownership limits.

73.858 Attribution of LPFM station inter-
ests.

73.860 Cross-ownership.

73.865 Assignment and transfer of LPFM
permits and licenses.

73.870 Processing of LPFM broadcast sta-
tion applications.

73.871 Amendment of LPFM broadcast sta-
tion applications.

of power and antenna
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73.872 Selection procedure for mutually ex-
clusive LPFM applications.

73.873 LPFM license period.

73.875 Modification of transmission
tems.

73.877 Station logs for LPFM stations.

73.878 Station inspections by FCC; avail-
ability to FCC of station logs and
records.

73.879 Signal retransmission.

73.881 Equal employment opportunities.

Sys-

Subpart H—Rules Applicable to All
Broadcast Stations

73.1001 Scope.

73.1010 Cross reference to rules
parts.

73.1015 Truthful written statements and re-
sponses to Commission inquiries and cor-
respondence.

73.1020 Station license period.

73.1030 Notifications concerning inter-
ference to radio astronomy, research and
receiving installations.

73.1120 Station location.

73.1125 Station telephone number.

73.1150 Transferring a station.

73.1201 Station identification.

73.1202 [Reserved]

73.1206 Broadcast of telephone conversa-
tions.

73.1207 Rebroadcasts.

73.1208 Broadcast of taped, filmed, or re-
corded material.

73.1209 References to time.

73.1210 TV/FM dual-language broadcasting
in Puerto Rico.

73.1211 Broadcast of lottery information.

73.1212 Sponsorship identification; list re-
tention; related requirements.

in other

73.1213 Antenna structure, marking and
lighting.

73.1215 Specifications for indicating instru-
ments.

73.1216 Licensee-conducted contests.

73.1217 Broadcast hoaxes.

73.1225 Station inspection by FCC.

73.1226 Availability to FCC of station logs
and records.

73.1250 Broadcasting
tion.

73.1300 Unattended station operation.

73.1350 Transmission system operation.

73.1400 Transmission system monitoring
and control.

73.1515 Special field test authorizations.

73.1520 Operation for tests and mainte-
nance.

73.1530 Portable test stations [Definition].

73.1540 Carrier frequency measurements.

73.1545 Carrier frequency departure toler-
ances.

73.1560 Operating power
ances.

73.1570 Modulation levels: AM, FM, TV and
Class A TV aural.

emergency informa-

and mode toler-
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73.1580 Transmission system inspections.

73.1590 Equipment performance measure-
ments.

73.1610 Equipment tests.

73.1615 Operation during modification of fa-
cilities.

73.1620 Program tests.

73.1635 Special temporary authorizations
(STA).

73.1650 International agreements.

73.1660 Acceptability of broadcast transmit-
ters.

73.1665 Main transmitters.

73.1670 Auxiliary transmitters.

73.1675 Auxiliary antennas.

73.1680 Emergency antennas.

73.1690 Modification of transmission sys-
tems.

73.1692 [Reserved]

73.1695 Changes in transmission standards.

73.1700 Broadcast day.

73.17056 Time of operation.

73.1710 Unlimited time.

73.1715 Share time.

73.1720 Daytime.

73.1725 Limited time.

73.1730 Specified hours.

73.1736 AM station operation pre-sunrise
and post-sunset.

73.1740 Minimum operating schedule.

73.1745 TUnauthorized operation.

73.1750 Discontinuance of operation.

73.1800 General requirements related to the
station log.

73.1820 Station log.

73.1835 Special technical records.

73.1840 Retention of logs.

73.1870 Chief operators.

73.1940 Legally qualified candidates for pub-
lic office.

73.1941 Equal opportunities.

73.1942 Candidate rates.

73.1943 Political file.

73.1944 Reasonable access.

73.2080 Equal employment
(EEO).

73.2090 Ban on discrimination in broadcast
transactions.

73.3500 Application and report forms.

73.3511 Applications required.

73.3512 Where to file; number of copies.

73.3513 Signing of applications.

73.3514 Content of applications.

73.3516 Specification of facilities.

73.3517 Contingent applications.

73.3518 Inconsistent or conflicting applica-
tions.

73.3519 Repetitious applications.

73.3520 Multiple applications.

73.3521 Mutually exclusive applications for
low power television, television trans-
lators and television booster stations.

73.3522 Amendment of applications.

73.3523 Dismissal of applications in renewal
proceedings.

73.35626 Agreements for removing applica-
tion conflicts.

opportunities
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73.3526 Online public inspection file of com-
mercial stations.

73.3527 Online public inspection file of non-
commercial educational stations.

73.3533 Application for construction permit
or modification of construction permit.

73.3534 [Reserved]

73.3536 Application for license to cover con-
struction permit.

73.3537 Application for license to use former
main antenna as an auxiliary.

73.3538 Application to make changes in an
existing station.

73.3539 Application for renewal of license.

73.3540 Application for voluntary assign-
ment or transfer of control.

73.3541 Application for involuntary assign-
ment of license or transfer of control.
73.3542 Application for emergency author-

ization.

73.3543 Application for renewal or modifica-
tion of special service authorization.

73.3544 Application to obtain a modified sta-
tion license.

73.3545 Application for permit to deliver
programs to foreign stations.

73.3549 Requests for extension of time to op-
erate without required monitors, indi-
cating instruments, and EAS encoders
and decoders.

73.3550 Requests for new or modified call
sign assignments.

73.35556 Multiple ownership.

73.3561 Staff consideration of applications
requiring Commission action.

73.3562 Staff consideration of applications
not requiring action by the Commission.

73.3564 Acceptance of applications.

73.3566 Defective applications.

73.3568 Dismissal of applications.

73.3571 Processing of AM broadcast station
applications.

73.3572 Processing of TV broadcast, Class A
TV broadcast, low power TV, TV trans-
lators, and TV booster applications.

73.3573 Processing FM broadcast station ap-
plications.

73.3574 Processing of international broad-
cast station applications.

73.3578 Amendments to applications for re-
newal, assignment or transfer of control.

73.3580 Local public notice of filing of
broadcast applications.

73.3584 Procedure for filing petitions to
deny.

73.3587 Procedure for filing informal objec-
tions.

73.3588 Dismissal of petitions to deny or
withdrawal of informal objections.

73.3589 Threats to file petitions to deny or
informal objections.

73.3591 Grants without hearing.

73.3592 Conditional grant.

73.3593 Designation for hearing.

73.3594 Local public notice of designation
for hearing.
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73.3597 Procedures on transfer and assign-
ment applications.

73.3598 Period of construction.

73.3601 Simultaneous modification and re-
newal of license.

73.3603 Special waiver procedure relative to
applications.

73.3605 Retention of applications in hearing
status after designation for hearing.

73.3612 Annual employment report.

73.3613 Availability to FCC of station con-
tracts.

73.3616 Ownership reports.

73.3617 Information available on the inter-
net.

73.3700 Post-incentive auction licensing and
operation.

73.3701 Reimbursement under
bursement Expansion Act.

73.3800 Full power television channel shar-
ing outside the incentive auction.

73.3801 Full power television simulcasting
during the ATSC 3.0 (Next Gen TV) tran-
sition.

73.3999 Enforcement of 18 U.S.C. 1464 (re-
strictions on the transmission of obscene
and indecent material).

73.4000 Listing of FCC policies.

73.4005 Advertising—refusal to sell.

73.4015 Applications for AM and FM con-
struction permits, incomplete or defec-
tive.

73.4017 Application processing: Commercial
FM stations.

73.4045 Barter agreements.

73.4050 Children’s TV programs.

73.4055 Cigarette advertising.

73.4060 Citizens agreements.

73.4075 Commercials, loud.

73.4082 Comparative broadcast hearings—
specialized programming formats.

73.4091 Direct broadcast satellites.

73.4094 Dolby encoder.

73.4095 Drug lyrics.

73.4097 EBS (now EAS) attention signals on
automated programing systems.

the Reim-

73.4099 Financial qualifications, certifi-
cation of.

73.4100 Financial qualifications; new AM
and FM stations.

73.4101 Financial qualifications, TV sta-

tions.

73.4102 FAA communications, broadcast of.

73.4104 FM assignment policies and proce-
dures.

73.4107 FM broadcast assignments, increas-
ing availability of.

73.4108 FM transmitter site map submis-
sions.

73.4110 Format changes of stations.

73.4135 Interference to TV reception by FM
stations.

73.4140 Minority ownership; tax certificates
and distress sales.

73.41564 Network/AM, FM station affiliation
agreements.
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73.4157 Network signals which adversely af-
fect affiliate broadcast service.
73.4163 Noncommercial nature of

cational broadcast stations.
73.4165 Obscene language.
73.4170 Obscene broadcasts.
73.4180 Payment disclosure:
plugola, kickbacks.
73.4185 Political broadcasting
casting, the law of.
73.4190 Political candidate authorization
notice and sponsorship identification.
73.4195 Political advertising by UHF trans-

edu-

Payola,

and tele-

lators.

73.4210 Procedure Manual: ‘“The Public and
Broadcasting”’.

73.4215 Program matter: Supplier identifica-
tion.

73.4242 Sponsorship identification rules, ap-
plicability of.

73.4246 Stereophonic pilot subcarrier use
during monophonic programming.

73.4247 STV: Competing applications.

73.4250 Subliminal perception.

73.4255 Tax certificates: Issuance of.

73.4260 Teaser announcements.

73.4265 Telephone conversation broadcasts
(network and like sources).

73.4266 Tender offer and proxy statements.

73.4267 Time brokerage.

73.4275 Tone clusters; audio attention-get-
ting devices.

73.4280 Character evaluation of broadcast
applicants.

Subpart I—Procedures for Competitive Bid-
ding and for Applications for Non-
commercial Educational Broadcast
Stations on Non-Reserved Channels

73.5000 Services subject to competitive bid-
ding.

73.5001 [Reserved]

73.5002 Application and certification proce-
dures; return of mutually exclusive ap-
plications not subject to competitive bid-
ding procedures; prohibition of collusion.

73.5003 Submission of full payments.

73.5004 [Reserved]

73.5005 Filing of long-form applications.

73.5006 Filing of petitions to deny against
long-form applications.

73.5007 Designated entity provisions.

73.5008 Definitions applicable for designated
entity provisions.

73.5009 Assignment or transfer of control.

Subpart J—Class A Television Broadcast
Stations

73.6000 Definitions.

73.6001 Eligibility and service requirements.
73.6002 Licensing requirements.
73.6003-73.6005 [Reserved]

73.6006 Channel assignments.

73.6007 Power limitations.

73.6008 Distance computations.
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73.6010 Class A TV station protected con-
tour.

73.6012 Protection of Class A TV, low power
TV, and TV translator stations.

73.6013 Protection of DTV stations.

73.6014 Protection of digital Class A TV sta-
tions.

73.6017 Digital Class A TV station protec-
tion of Class A TV and digital Class A TV
stations.

73.6018 Digital Class A TV station protec-
tion of DTV stations.

73.6019 Digital Class A TV station protec-
tion of low power TV, TV translator, dig-
ital low power TV and digital TV trans-
lator stations.

73.6020 Protection of stations in the land
mobile radio service.

73.6022 Negotiated interference and reloca-
tion agreements.

73.6023 Distributed transmission systems.

73.6024 Transmission standards and system
requirements.

73.6025 Antenna system and station loca-
tion.

73.6026 Broadcast regulations applicable to
Class A television stations.

73.6027 Class A TV notifications concerning
interference to radio astronomy, re-
search and receiving installations.

73.6028 Class A television channel sharing
outside the incentive auction.

73.6029 Class A television simulcasting dur-
ing the ATSC 3.0 (Next Gen TV) transi-
tion.

Subpart K—Application and Selection Pro-
cedures for Reserved Noncommercial
Educational Channels, and for Certain
Applications for Noncommercial Edu-
cational Stations on Non-Reserved
Channels

73.7000 Definition of terms (as used in sub-
part K only).

73.7001 Services subject to evaluation by
point system.

73.7002 Fair distribution of service on re-
served band FM channels.

73.7003 Point system selection procedures.

73.7004 Petitions to deny tentative se-
lectee(s).

73.7006 Maintenance of comparative quali-
fications.

Subpart L—Incorporated Standards
73.8000 Incorporation by reference.
ALPHABETICAL INDEX—PART 73

AUTHORITY: 47 U.S.C. 154, 155, 301, 303, 307,
309, 310, 334, 336, 339.
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Subpart A—AM Broadcast Stations

§73.1 Scope.

This subpart contains those rules
which apply exclusively to the AM
broadcast service and are in addition to
those rules in Subpart H which are
common to all AM, FM and TV broad-
cast services, commercial and non-
commercial.

[47 FR 8587, Mar. 1, 1982]

§73.14 AM broadcast definitions.

AM broadcast band. The band of fre-
quencies extending from 535 to 1705
kHz.

AM broadcast channel. The band of
frequencies occupied by the carrier and
the upper and lower sidebands of an
AM broadcast signal with the carrier
frequency at the center. Channels are
designated by their assigned carrier
frequencies. The 117 carrier frequencies
assigned to AM broadcast stations
begin at 540 kHz and progress in 10 KHz
steps to 1700 kHz. (See §73.21 for the
classification of AM broadcast chan-
nels).

AM broadcast station. A broadcast sta-
tion licensed for the dissemination of
radio communications intended to be
received by the public and operated on
a channel in the AM broadcast band.

Amplitude modulated stage. The radio-
frequency stage to which the modu-
lator is coupled and in which the car-
rier wave is modulated in accordance
with the system of amplitude modula-
tion and the characteristics of the
modulating wave.

Amplitude modulator stage. The last
amplifier stage of the modulating wave
amplitude modulates a radio-frequency
stage.

Antenna current. The radio-frequency
current in the antenna with no modu-
lation.

Antenna input power. The product of
the square of the antenna current and
the antenna resistance at the point
where the current is measured.

Antenna resistance. The total resist-
ance of the transmitting antenna sys-
tem at the operating frequency and at
the point at which the antenna current
is measured.

Auxiliary facility. An auxiliary facil-
ity is an AM antenna tower(s) separate
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from the main facility’s antenna
tower(s), permanently installed at the
same site or at a different location,
from which an AM station may broad-
cast for short periods without prior
Commission authorization or notice to
the Commission while the main facil-
ity is not in operation (e.g., where
tower work necessitates turning off the
main antenna or where lightning has
caused damage to the main antenna or
transmission system) (See §73.1675).

Blanketing. The interference which is
caused by the presence of an AM broad-
cast signal of one volt per meter (V/m)
or greater strengths in the area adja-
cent to the antenna of the transmit-
ting station. The 1 V/m contour is re-
ferred to as the blanket contour and
the area within this contour is referred
to as the blanket area.

Carrier-amplitude regulation (Carrier
shift). The change in amplitude of the
carrier wave in an amplitude-modu-
lated transmitter when modulation is
applied under conditions of symmet-
rical modulation.

Combined audio harmonics. The arith-
metical sum of the amplitudes of all
the separate harmonic components.
Root sum square harmonic readings
may be accepted under conditions pre-
scribed by the FCC.

Critical hours. The two hour period
immediately following 1local sunrise
and the two hour period immediately
preceding local sunset.

Daytime. The period of time between
local sunrise and local sunset.

Effective field; Effective field strength.
The root-mean-square (RMS) value of
the inverse distance fields at a distance
of 1 kilometer from the antenna in all
directions in the horizontal plane. The
term ‘‘field strength” is synonymous
with the term ‘‘field intensity’’ as con-
tained elsewhere in this Part.

Equipment performance measurements.
The measurements performed to deter-
mine the overall performance charac-
teristics of a broadcast transmission
system from point of program origina-
tion to sampling of signal as radiated.
(See §73.1590)

Experimental period. the time between
12 midnight local time and local sun-
rise, used by AM stations for tests,
maintenance and experimentation.
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Frequency departure. The amount of
variation of a carrier frequency or cen-
ter frequency from its assigned value.

Incidental phase modulation. The peak
phase deviation (in radians) resulting
from the process of amplitude modula-
tion.

Input power. Means the product of the
direct voltage applied to the last radio
stage and the total direct current flow-
ing to the last radio stage, measured
without modulation.

Intermittent service area. Means the
area receiving service from the
groundwave of a broadcast station but
beyond the primary service area and
subject to some interference and fad-
ing.

Last radio stage. The radio-frequency
power amplifier stage which supplies
power to the antenna.

Left (or right) signal. The electrical
output of a microphone or combination
of microphones placed so as to convey
the intensity, time, and location of
sounds originated predominately to the
listener’s left (or right) of the center of
the performing area.

Left (or right) stereophonic channel.
The left (or right) signal as electrically
reproduced in reception of AM stereo-
phonic broadcasts.

Main channel. The band of audio fre-
quencies from 50 to 10,000 Hz which am-
plitude modulates the carrier.

Mazximum percentage of modulation.
The greatest percentage of modulation
that may be obtained by a transmitter
without producing in its output,
harmonics of the modulating frequency
in excess of those permitted by these
regulations. (See §73.1570)

Maximum rated carrier power. The
maximum power at which the trans-
mitter can be operated satisfactorily
and is determined by the design of the
transmitter and the type and number
of vacuum tubes or other amplifier de-
vices used in the last radio stage.

Model I facility. A station operating
in the 1605-1705 kHz band featuring
fulltime operation with stereo, com-
petitive technical quality, 10 kW day-
time power, 1 kKW nighttime power,
non-directional antenna (or a simple
directional antenna system), and sepa-
rated by 400-800 km from other co-
channel stations.
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Model II facility. A station operating
in the 535-1605 kHz band featuring
fulltime operation, competitive tech-
nical quality, wide area daytime cov-
erage with nighttime coverage at least
15% of the daytime coverage.

Modulation dependent carrier level
(MDCL) control technologies. Trans-
mitter control techniques that vary ei-
ther the carrier power level or both the
carrier and sideband power levels as a
function of the modulation level.

Nighttime. The period of time between
local sunset and local sunrise.

Nominal power. The antenna input
power less any power loss through a
dissipative network and, for directional
antennas, without consideration of ad-
justments specified in paragraphs (b)(1)
and (b)(2) of §73.561 of the rules. How-
ever, for AM broadcast applications
granted or filed before June 3, 1985,
nominal power is specified in a system
of classifications which include the fol-
lowing values: 50 kW, 25 kW, 10 kW, 5
kW, 2.6 kW, 1 kW, 0.5 kW, and 0.25 KW.
The specified nominal power for any
station in this group of stations will be
retained until action is taken on or
after June 3, 1985, which involves a
change in the technical facilities of the
station.

Percentage modulation (amplitude)

In a positive direction:

M = MAX-C x 100

(¢}
In a negative direction:
M = C—MIN x 100

(¢}

Where:
M = Modulation level in percent.

MAX = Instantaneous maximum level of the
modulated radio frequency envelope.
MIN = Instantaneous minimum level of the
modulated radio frequency envelope.

C = (Carrier) level of radio frequency enve-

lope without modulation.

Plate modulation. The modulation
produced by introduction of the modu-
lating wave into the plate circuit of
any tube in which the carrier fre-
quency wave is present.

Primary service area. Means the serv-
ice area of a broadcast station in which
the groundwave is not subject to objec-
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tionable interference or objectionable
fading.

Proof of performance measurements or
antenna proof of performance measure-
ments. The measurements of field
strengths made to determine the radi-
ation pattern or characteristics of an
AM directional antenna system.

Secondary service area. Means the
service area of a broadcast station
served by the skywave and not subject
to objectionable interference and in
which the signal is subject to intermit-
tent variations in strength.

Stereophonic channel. The band of
audio frequencies from 50 to 10,000 Hz
containing the stereophonic informa-
tion which modulates the radio fre-
quency carrier.

Stereophonic crosstalk. An undesired
signal occurring in the main channel
from modulation of the stereophonic
channel or that occurring in the
stereophonic channel from modulation
of the main channel.

Stereophonic pilot tone. An audio tone
of fixed or variable frequency modu-
lating the carrier during the trans-
mission of stereophonic programs.

Stereophonic separation. The ratio of
the electrical signal caused in the right
(or left) stereophonic channel to the
electrical signal caused in the left (or
right) stereophonic channel by the
transmission of only a right (or left)
signal.

Sunrise and sunset. For each par-
ticular location and during any par-
ticular month, the time of sunrise and
sunset as specified in the instrument of
authorization (See §73.1209).

White area. The area or population
which does not receive interference-
free primary service from an author-
ized AM station or does not receive a
signal strength of at least 1 mV/m from
an authorized FM station.

[47 FR 8587, Mar. 1, 1982, as amended at 47 FR
13164, Mar. 29, 1982; 47 FR 13812, Apr. 1, 1982;
50 FR 18821, May 2, 1985; 50 FR 47054, Nov. 14,
1985; 56 FR 64856, Dec. 12, 1991; 62 FR 51058,
Sept. 30, 1997; 66 FR 20755, Apr. 25, 2001; 81 FR
2759, Jan. 19, 2016; 82 FR 57882, Dec. 8, 2017]

§73.21 Classes of AM broadcast chan-
nels and stations.

(a) Clear channel. A clear channel is
one on which stations are assigned to
serve wide areas. These stations are
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protected from objectionable inter-
ference within their primary service
areas and, depending on the class of
station, their secondary service areas.
Stations operating on these channels
are classified as follows:

(1) Class A station. A Class A station
is an unlimited time station that oper-
ates on a clear channel and is designed
to render primary and secondary serv-
ice over an extended area and at rel-
atively long distances from its trans-
mitter. Its primary service area is pro-
tected from objectionable interference
from other stations on the same and
adjacent channels, and its secondary
service area is protected from inter-
ference from other stations on the
same channel. (See §73.182). The oper-
ating power shall not be less than 10
KW nor more than 50 kW. (Also see
§73.25(a)).

(2) Class B station. Class B stations
are authorized to operate with a min-
imum power of 0.25 KW (or, if less than
0.25 kW, an equivalent RMS antenna
field of at least 107.56 mV/m at 1 kilo-
meter) and a maximum power of 50 kW,
or 10 kW for stations that are author-
ized to operate in the 1605-1705 kHz
band.

(3) Class D station. A Class D station
operates either daytime, limited time
or unlimited time with nighttime
power less than 0.25 KW and an equiva-
lent RMS antenna field of less than
107.5 mV/m at 1 kilometer. Class D sta-
tions shall operate with daytime pow-
ers not less than 0.25 KW nor more than
50 kW. Nighttime operations of Class D
stations are not afforded protection
and must protect all Class A and Class
B operations during nighttime hours.
New Class D stations that had not been
previously licensed as Class B will not
be authorized.

(b) Regional Channel. A regional
channel is one on which Class B and
Class D stations may operate and serve
primarily a principal center of popu-
lation and the rural area contiguous
thereto.

NoOTE: Until the North American Regional
Broadcasting Agreement (NARBA) is termi-
nated with respect to the Bahama Islands
and the Dominican Republic, radiation to-
ward those countries from a Class B station
may not exceed the level that would be pro-
duced by an omnidirectional antenna with a
transmitted power of 5 kKW, or such lower
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level as will comply with NARBA require-
ments for protection of stations in the Ba-
hama Islands and the Dominican Republic
against objectionable interference.

(c) Local channel. A local channel is
one on which stations operate unlim-
ited time and serve primarily a com-
munity and the suburban and rural
areas immediately contiguous thereto.

(1) Class C station. A Class C station is
a station operating on a local channel
and is designed to render service only
over a primary service area that may
be reduced as a consequence of inter-
ference in accordance with §73.182. The
power shall not be less than 0.25 kW,
nor more than 1 kW. Class C stations
that are licensed to operate with 0.1
kKW may continue to do so.

[566 FR 64856, Dec. 12, 1991, as amended at 81
FR 2759, Jan. 19, 2016]

§73.23 AM broadcast station applica-
tions affected by international
agreements.

(a) Except as provided in paragraph

(b) of this section, no application for an

AM station will be accepted for filing if

authorization of the facilities re-
quested would be inconsistent with
international commitments of the

United States under treaties and other
international agreements, arrange-
ments and understandings. (See list of
such international instruments in
§73.1650(b)). Any such application that
is inadvertently accepted for filing will
be dismissed.

(b) AM applications that involve con-
flicts only with the North American
Regional Broadcasting Agreement
(NARBA), but that are in conformity
with the remaining treaties and other
international agreements listed in
§73.1650(b) and with the other require-
ments of this part 73, will be granted
subject to such modifications as the
FCC may subsequently find appro-
priate, taking international consider-
ations into account.

(c) In the case of any application des-
ignated for hearing on issues other
than those related to consistency with
international relationships and as to
which no final decision has been ren-
dered, whenever action under this sec-
tion becomes appropriate because of in-
consistency with international rela-
tionships, the applicant involved shall,
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notwithstanding the provisions
§§73.3522 and 73.3571, be permitted to
amend its application to achieve con-
sistency with such relationships. In
such cases the provisions of §73.3605(c)
will apply.

(d) In some circumstances, special
international considerations may re-
quire that the FCC, in acting on appli-
cations, follow procedures different
from those established for general use.
In such cases, affected applicants will
be informed of the procedures to be fol-
lowed.

[56 FR 64856, Dec. 12, 1991]

§73.24 Broadcast facilities;
required.

An authorization for a new AM
broadcast station or increase in facili-
ties of an existing station will be
issued only after a satisfactory show-
ing has been made in regard to the fol-
lowing, among others:

(a) That the proposed assignment
will tend to effect a fair, efficient, and
equitable distribution of radio service
among the several states and commu-
nities.

(b) That a proposed new station (or a
proposed change in the facilities of an
authorized station) complies with the
pertinent requirements of §73.37 of this
chapter.

(c) That the applicant is financially
qualified to construct and operate the
proposed station.

(d) That the applicant is legally
qualified. That the applicant (or the
person or persons in control of an ap-
plicant corporation or other organiza-
tion) is of good character and possesses
other qualifications sufficient to pro-
vide a satisfactory public service.

(e) That the technical equipment pro-
posed, the location of the transmitter,
and other technical phases of operation
comply with the regulations governing
the same, and the requirements of good
engineering practice.

(f) That the facilities sought are sub-
ject to assignment as requested under
existing international agreements and
the rules and regulations of the Com-
mission.

(g) That the population within the 1
V/m contour does not exceed 1.0 per-
cent of the population within the 25
mV/m contour: Provided, however, That

showing
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where the number of persons within
the 1 V/m contour is 300 or less the pro-
visions of this paragraph are not appli-
cable.

(h) That, in the case of an application
for a Class B or Class D station on a
clear channel, the proposed station
would radiate, during two hours fol-
lowing local sunrise and two hours pre-
ceding local sunset, in any direction
toward the 0.1 mV/m groundwave con-
tour of a co-channel United States
Class A station, no more than the max-
imum value permitted under the provi-
sions of §73.187.

(i) That, for all proposals for new sta-
tions, applications to modify a con-
struction permit for an unlicensed sta-
tion, and all applications to change a
station’s community of license, the
daytime 5 mV/m contour encompasses
the entire principal community to be
served. That, for all other applications
for modification of licensed stations,
the daytime 5 mV/m contour encom-
passes either 50 percent of the area, or
50 percent of the population, of the
principal community to be served.
That, for all proposals for new stations
in the 535-1605 kHz band, applications
to modify a construction permit for an
unlicensed station, or applications to
change a station’s community of li-
cense, either 50 percent of the area, or
50 percent of the population of the
principal community is encompassed
by the nighttime 5 mV/m contour or
the nighttime interference-free con-
tour, whichever value is higher. That,
for stations in the 1605-1705 kHz band,
50 percent of the principal community
is encompassed by the nighttime 5 mV/
m contour or the nighttime inter-
ference-free contour, whichever value
is higher. That Class D stations with
nighttime authorizations need not
demonstrate such coverage during
nighttime operation.

(j) That the public interest, conven-
ience, and necessity will be served
through the operation under the pro-
posed assignment.

[28 FR 13574, Dec. 14, 1963, as amended at 38
FR 5874, Mar. 5, 1973; 49 FR 43960, Nov. 1, 1984;
50 FR 40014, Oct. 1, 1985; 52 FR 116564, Apr. 10,
1987; 53 FR 1031, Jan. 15, 1988; 56 FR 64857,
Dec. 12, 1991; 81 FR 2759, Jan. 19, 2016]
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§73.25 Clear channels; Class A, Class B
and Class D stations.

The frequencies in the following tab-
ulations are designated as clear chan-
nels and assigned for use by the Classes
of stations given:

(a) On each of the following channels,
one Class A station may be assigned,
operating with power of 50 KkW: 640, 650,
660, 670, 700, 720, 750, 760, 770, 780, 820,
830, 840, 870, 880, 890, 1020, 1030, 1040,
1100, 1120, 1160, 1180, 1200, and 1210 kHz.
In Alaska, these frequencies can be
used by Class A stations subject to the
conditions set forth in §73.182(a)(1)(ii).
On the channels listed in this para-
graph, Class B and Class D stations
may be assigned.

(b) To each of the following channels
there may be assigned Class A, Class B
and Class D stations: 680, 710, 810, 850,
940, 1000, 1060, 1070, 1080, 1090, 1110, 1130,
1140, 1170, 1190, 1500, 1510, 1520, 1530, 1540,
1550, and 1560 kHz.

NoOTE: Until superseded by a new agree-
ment, protection of the Bahama Islands shall
be in accordance with NARBA. Accordingly,
a Class A, Class B or Class D station on 1540
kHz shall restrict its signal to a value no
greater than 5 uV/m groundwave or 25 pV/m-
10% skywave at any point of land in the Ba-
hama Islands, and such stations operating
nighttime (i.e., sunset to sunrise at the loca-
tion of the U.S. station) shall be located not
less than 650 miles from the nearest point of
land in the Bahama Islands.

(c) Class A, Class B and Class D sta-
tions may be assigned on 540, 690, 730,
740, 800, 860, 900, 990, 1010, 1050, 1220,
1540, 1570, and 1580 kHz.

[28 FR 13574, Dec. 14, 1963, as amended at 33
FR 4410, Mar. 12, 1968; 35 FR 18052, Nov. 25,
1970; 47 FR 27862, June 28, 1982; 49 FR 43960,
Nov. 1, 1984; 50 FR 24520, June 11, 1985; 52 FR
47568, Dec. 15, 1987; 53 FR 1031, Jan. 15, 1988;
54 FR 39736, Sept. 28, 1989; 56 FR 64857, Dec.
12, 1991]

§73.26 Regional channels; Class B and
Class D stations.

(a) The following frequencies are des-
ignated as regional channels and are
assigned for use by Class B and Class D
stations: 550, 560, 570, 580, 590, 600, 610,
620, 630, 790, 910, 920, 930, 950, 960, 970,
980, 1150, 1250, 1260, 1270, 1280, 1290, 1300,
1310, 1320, 1330, 1350, 1360, 1370, 1380, 1390,
1410, 1420, 1430, 1440, 1460, 1470, 1480, 1590,
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1600, 1610, 1620, 1630, 1640, 1650, 1660, 1670,
1680, 1690, and 1700 kHz.

(b) Additionally, in Alaska, Hawaii,
Puerto Rico, and the U.S. Virgin Is-
lands the frequencies 1230, 1240, 1340,
1400, 1450, and 1490 kHz are designated
as Regional channels, and are assigned
for use by Class B stations. Stations
formerly licensed to these channels in
those locations as Class C stations are
redesignated as Class B stations.

[56 FR 64857, Dec. 12, 1991]

§73.27 Local channels;
tions.

Class C sta-

Within the conterminous 48 states,
the following frequencies are des-
ignated as local channels, and are as-
signed for use by Class C stations: 1230,
1240, 1340, 1400, 1450, and 1490 kHz.

[56 FR 64857, Dec. 12, 1991]

§73.28 Assignment of stations to chan-
nels.

(a) The Commission will not make an
AM station assignment that does not
conform with international require-
ments and restrictions on spectrum use
that the United States has accepted as
a signatory to treaties, conventions,
and other international agreements.
See §73.1650 for a list of pertinent trea-
ties, conventions and agreements, and
§73.23 for procedural provisions relat-
ing to compliance with them.

(b) Engineering standards now in
force domestically differ in some re-
spects from those specified for inter-
national purposes. The engineering
standards specified for international
purposes (see §73.1650, International
Agreements) will be used to determine:

(1) The extent to which interference
might be caused by a proposed station
in the United States to a station in an-
other country; and

(2) whether the United States should
register an objection to any new or
changed assignment notified by an-
other country. The domestic standards
in effect in the United States will be
used to determine the extent to which
interference exists or would exist from
a foreign station where the value of
such interference enters into a calcula-
tion of:
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(i) The service to be rendered by a
proposed operation in the TUnited
States; or

(ii) the permissible interfering signal
from one station in the United States
to another United States station.

[28 FR 13574, Dec. 14, 1963, as amended at 29
FR 9499, July 11, 1964; 49 FR 32358, Aug. 14,
1984; 50 FR 18821, May 2, 1985; 54 FR 39736,
Sept. 28, 1989; 56 FR 64857, Dec. 12, 1991]

§73.29 Class C stations on regional
channels.

No license will be granted for the op-
eration of a Class C station on a re-
gional channel.

[ 56 FR 64857, Dec. 12, 1991]

§73.30 Petition for authorization of an
allotment in the 1605-1705 kHz
band.

(a) Any party interested in operating
an AM broadcast station on one of the
ten channels in the 1605-1705 kHz band
must file a petition for the establish-
ment of an allotment to its community
of license. Each petition must include
the following information:

(1) Name of community for which al-
lotment is sought;

(2) Frequency and call letters of the
petitioner’s existing AM operation; and

(3) Statement as to whether or not
AM stereo operation is proposed for the
operation in the 1605-1705 kHz band.

(b) Petitions are to be filed during a
filing period to be determined by the
Commission. For each filing period, eli-
gible stations will be allotted channels
based on the following steps:

(1) Stations are ranked in descending
order according to the calculated im-
provement factor.

(2) The station with the highest im-
provement factor is initially allotted
the lowest available channel.

(3) Successively, each station with
the next lowest improvement factor, is
allotted an available channel taking
into account the possible frequency
and location combinations and rela-
tionship to previously selected allot-
ments. If a channel is not available for
the subject station, previous allot-
ments are examined with respect to an
alternate channel, the use of which
would make a channel available for the
subject station.
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(4) When it has been determined that,
in accordance with the above steps, no
channel is available for the subject sta-
tion, that station is no longer consid-
ered and the process continues to the
station with the next lowest improve-
ment factor.

(c) If awarded an allotment, a peti-
tioner will have sixty (60) days from
the date of public notice of selection to
file an application for construction
permit on FCC Form 301. (See §§73.24
and 73.37(e) for filing requirements).
Unless instructed by the Commission
to do otherwise, the application shall
specify Model I facilities. (See §73.14).
Upon grant of the application and sub-
sequent construction of the authorized
facility, the applicant must file a 1li-
cense application on FCC Form 302.

NOTE 1: Until further notice by the Com-
mission, the filing of these petitions is lim-
ited to licensees of existing AM stations (ex-
cluding Class C stations) operating in the
535-1605 kHz band. First priority will be as-
signed to Class D stations located within the
primary service contours of U.S. Class A sta-
tions that are licensed to serve communities
of 100,000 or more for which there exists no
local fulltime aural service.

NOTE 2: Selection among competing peti-
tions will be based on interference reduction.
Notwithstanding the exception contained in
Note 5 of this section, within each oper-
ational category, the station demonstrating
the highest value of improvement factor will
be afforded the highest priority for an allot-
ment, with the next priority assigned to the
station with next lowest value, and so on,
until available allotments are filled.

NOTE 3: The Commission will periodically
evaluate the progress of the movement of
stations from the 535-1605 kHz band to the
1605-1705 kHz band to determine whether the
1605-1705 kHz band should continue to be ad-
ministered on an allotment basis or modified
to an assignment method. If appropriate, the
Commission will later develop further proce-
dures for use of the 1605-1705 kHz band by ex-
isting station licensees and others.

NOTE 4: Other than the exception specified
in note 1 of this section, existing fulltime
stations are considered first for selection as
described in note 2 of this section. In the
event that an allotment availability exists
for which no fulltime station has filed a rel-
evant petition, such allotment may be
awarded to a licensed Class D station. If
more than one Class D station applies for
this migration opportunity, the following
priorities will be used in the selection proc-
ess: First priority—a Class D station located
within the 0.5 mV/m-50% contour of a U.S.
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Class A station and licensed to serve a com-
munity of 100,000 or more, for which there
exists no local fulltime aural service; Second
priority—Class D stations ranked in order of
improvement factor, from highest to lowest,
considering only those stations with im-
provement factors greater than zero.

NOTE 5: The preference for AM stereo in
the expanded band will be administered as
follows: when an allotment under consider-
ation (candidate allotment) conflicts with
one or more previously selected allotments
(established allotments) and cannot be ac-
commodated in the expanded band, the can-
didate allotment will be substituted for the
previously established allotment provided
that: the petitioner for the candidate allot-
ment has made a written commitment to the
use of AM stereo and the petitioner for the
established allotment has not; the difference
between the ranking factors associated with
the candidate and established allotments
does not exceed 10% of the ranking factor of
the candidate allotment; the substitution
will not require the displacement of more
than one established allotment; and both the
candidate allotment and the established al-
lotment are within the same priority group.

[68 FR 27949, May 12, 1993]

§73.31 Rounding of nominal power
specified on applications.

(a) An application filed with the FCC
for a new station or for an increase in
power of an existing station shall
specify nominal power rounded to two
significant figures as follows:

Rounded
down to
Nominal power (kW) nearest

figure

(kW)
Below 0.25 .. 0.001
0.25t0 0.99 . 0.01
11099 ... 0.1
10to 50 ....... 1

(b) In rounding the nominal power in
accordance with paragraph (a) of this
section the RMS shall be adjusted ac-
cordingly. If rounding upward to the
nearest figure would result in objec-
tionable interference, the nominal
power specified on the application is to
be rounded downward to the next near-
est figure and the RMS adjusted ac-
cordingly.

[60 FR 18821, May 2, 1985, as amended at 53
FR 1031, Jan. 15, 1988]
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§73.33 Antenna systems; showing re-
quired.

(a) An application for authority to
install a broadcast antenna shall speci-
fy a definite site and include full de-
tails of the antenna design and ex-
pected performance.

(b) All data necessary to show com-
pliance with the terms and conditions
of the construction permit must be
filed with the license application. If
the station is using a directional an-
tenna, a proof of performance must
also be filed.

[28 FR 13574, Dec. 14, 1963, as amended at 37
FR 25840, Dec. 5, 1972]

§73.35 Calculation of

factors.

A petition for an allotment (See
§73.30) in the 1605-1705 kHz band filed
by an existing fulltime AM station li-
censed in the 535-1605 kHz band will be
ranked according to the station’s cal-
culated improvement factor. (See
§73.30). Improvement factors relate to
both nighttime and daytime inter-
ference conditions and are based on
two distinct considerations: (a) Service
area lost by other stations due to in-
terference caused by the subject sta-
tion, and (b) service area of the subject
station. These considerations are rep-
resented by a ratio. The ratio consists,
where applicable, of two separate addi-
tive components, one for nighttime and
one for daytime. For the nighttime
component, to determine the numer-
ator of the ratio (first consideration),
calculate the RSS and associated serv-
ice area of the stations (co- and adja-
cent channel) to which the subject sta-
tion causes nighttime interference.
Next, repeat the RSS and service area
calculations excluding the subject sta-
tion. The cumulative gain in the above
service area is the numerator of the
ratio. The denominator (second consid-
eration) is the subject station’s inter-
ference-free service area. For the day-
time component, the composite
amount of service lost by co-channel
and adjacent channel stations, each
taken individually, that are affected by
the subject station, excluding the ef-
fects of other assignments during each
study, will be used as the numerator of
the daytime improvement factor. The
denominator will consist of the actual

improvement
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daytime service area (0.5 mV/m con-
tour) less any area lost to interference
from other assignments. The value of
this combined ratio will constitute the
petitioner’s improvement factor. Not-
withstanding the requirements of
§73.1563, for uniform comparisons and
simplicity, measurement data will not
be used for determining improvement
factors and FCC figure M-3 ground con-
ductivity values are to be used exclu-
sively in accordance with the pertinent
provisions of §73.183(c)(1).

[56 FR 64858, Dec. 12, 1991]

§73.37 Applications for broadcast fa-
cilities, showing required.

(a) No application will be accepted
for a new station if the proposed oper-
ation would involve overlap of signal
strength contours with any other sta-
tion as set forth below in this para-
graph; and no application will be ac-
cepted for a change of the facilities of
an existing station if the proposed
change would involve such overlap
where there is not already such overlap
between the stations involved:

Contour of
proposed
station
(classes B,
C and D)
(mV/m)

Frequency sepa-
ration (kHz)

Contour of any other station
(mV/m)

0.005
0.025
0.500
0.250
0.500
5

5

25

0.100 (Class A).
0.500(Other classes).
0.025 (All classes).
0.500(All classes).
0.250 (All classes).

5 (All classes).

5 (All classes).

25 (All classes).

(b) In determining overlap received,
an application for a new Class C sta-
tion with daytime power of 250 watts,
or greater, shall be considered on the
assumption that both the proposed op-
eration and all existing Class C sta-
tions operate with 250 watts and utilize
non-directional antennas.

(c) If otherwise consistent with the
public interest, an application request-
ing an increase in the daytime power of
an existing Class C station on a local
channel from 250 watts to a maximum
of 1kW, or from 100 watts to a max-
imum of 500 watts, may be granted not-
withstanding overlap prohibited by
paragraph (a) of this section. In the
case of a 100 watt Class C station in-
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creasing daytime power, the provisions
of this paragraph shall not be con-
strued to permit an increase in power
to more than 500 watts, if prohibited
overlap would be involved, even if suc-
cessive applications should be ten-
dered.

(d) In addition to demonstrating
compliance with paragraphs (a), and, as
appropriate, (b), and (c) of this section,
an application for a new AM broadcast
station, or for a major change (see
§73.3571(a)(1)) in an authorized AM
broadcast station, as a condition for its
acceptance, shall make a satisfactory
showing, if new or modified nighttime
operation by a Class B station is pro-
posed, that objectionable interference
will not result to an authorized sta-
tion, as determined pursuant to
§73.182(1).

(e) An application for an authoriza-
tion in the 1605-1706 kHz band which
has been selected through the petition
process (See §73.30) is not required to
demonstrate compliance with para-
graph (a), (b), (¢), or (d) of this section.
Instead, the applicant need only com-
ply with the terms of the allotment au-
thorization issued by the Commission
in response to the earlier petition for
establishment of a station in the 1605-
1705 kHz band. Within the allotment
authorization, the Commission will
specify the assigned frequency and the
applicable technical requirements.

(f) Stations on 1580, 1590 and 1600 kKHz.
In addition to the rules governing the
authorization of facilities in the 535—
1605 kHz band, stations on these fre-
quencies seeking facilities modifica-
tions must protect assignments in the
1610-1700 kHz band. Such protection
shall be afforded in a manner which
considers the spacings that occur or
exist between the subject station and a
station within the range 1605-1700 kKHz.
The spacings are the same as those
specified for stations in the frequency
band 1610-1700 kHz or the current sepa-
ration distance, whichever is greater.
Modifications that would result in a
spacing or spacings that fails to meet
any of the separations must include a
showing that appropriate adjustment
has been made to the radiated signal
which effectively results in a site-to-
site radiation that is equivalent to the
radiation of a station with standard
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Model I facilities (10 kW-D, 1 kW-N,
non-DA, 90 degree antenna ht. &
ground system) operating in compli-
ance with all of the above separation
distances. In those cases where that ra-
diation equivalence value is already ex-
ceeded, a station may continue to
maintain, but not increase beyond that
level.

NoTE 1: In the case of applications for
changes in the facilities of AM broadcast sta-
tions covered by this section, an application
will be accepted even though overlap of field
strength contours as mentioned in this sec-
tion would occur with another station in an
area, where such overlap does not already
exist, if:

(1) The total area of overlap with that sta-
tion would not be increased;

(2) There would be no net increase in the
area of overlap with any other station; and

(3) There would be created no area of over-
lap with any station with which overlap does
not now exist.

NOTE 2: The provisions of this section con-
cerning prohibited overlap of field strength
contours will not apply where:

(1) The area of overlap lies entirely over
sea water: or

(2) The only overlap involved would be that
caused to a foreign station, in which case the
provisions of the applicable international
agreement, as identified in §73.1650, will
apply. When overlap would be received from
a foreign station, the provisions of this sec-
tion will apply, except where there would be
overlap with a foreign station with a fre-
quency separation of 20 kHz, in which case
the provisions of the international agree-
ment will apply in lieu of this section.

NOTE 3: In determining the number of ‘“‘au-
thorized” aural transmission facilities in a
given community, applications for that com-
munity in hearing or otherwise having pro-
tected status under specified ‘‘cut-off”’ proce-
dures shall be considered as existing sta-
tions. In the event that there are two or
more mutually exclusive protected applica-
tions seeking authorization for the proposed
community it will be assumed that only one
is “‘authorized.”

NOTE 4: A ‘‘transmission facility’ for a
community is a station licensed to the com-
munity. Such a station provides a ‘‘trans-
mission service’” for that community.

[66 FR 64858, Dec. 12, 1991; 57 FR 43290, Sept.
18, 1992]

§73.44 AM transmission system emis-
sion limitations.

(a) The emissions of stations in the
AM service shall be attenuated in ac-
cordance with the requirements speci-
fied in paragraph (b) of this section.
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Emissions shall be measured using a
properly operated and suitable swept-
frequency RF spectrum analyzer using
a peak hold duration of 10 minutes, no
video filtering, and a 300 Hz resolution
bandwidth, except that a wider resolu-
tion bandwidth may be employed above
11.5 kHz to detect transient emissions.
Alternatively, other specialized receiv-
ers or monitors with appropriate char-
acteristics may be used to determine
compliance with the provisions of this
section, provided that any disputes
over measurement accuracy are re-
solved in favor of measurements ob-
tained by using a calibrated spectrum
analyzer adjusted as set forth above.

(b) Emissions 10.2 kHz to 20 kHz re-
moved from the carrier must be at-
tenuated at least 25 dB below the
unmodulated carrier level, emissions 20
kHz to 30 kHz removed from the carrier
must be attenuated at least 35 dB
below the unmodulated carrier level,
emissions 30 kHz to 60 kHz removed
from the carrier must be attenuated at
least [6 + 1 dB/kHz] below the
unmodulated carrier level, and emis-
sions between 60 kHz and 75 kHz of the
carrier frequency must be attenuated
at least 656 dB below the unmodulated
carrier level. Emissions removed by
more than 75 kHz must be attenuated
at least 43 + 10 Log (Power in watts) or
80 dB below the unmodulated carrier
level, whichever is the lesser attenu-
ation, except for transmitters having
power less than 158 watts, where the at-
tenuation must be at least 656 dB below
carrier level.

(c) Should harmful interference be
caused to the reception of other broad-
cast or non-broadcast stations by out
of band emissions, the licensee may be
directed to achieve a greater degree of
attentuation than specified in para-
graphs (a) and (b) of this section.

(d) Measurements to determine com-
pliance with this section for trans-
mitter type acceptance are to be made
using signals sampled at the output
terminals of the transmitter when op-
erating into an artificial antenna of
substantially zero reactance. Measure-
ments made of the emissions of an op-
erating station are to be made at
ground level approximately 1 Kkilo-
meter from the center of the antenna
system. When a directional antenna is
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used, the carrier frequency reference
field strength to be used in order of
preference shall be:

(1) The measure non-directional field
strength.

(2) The RMS field strength deter-
mined from the measured directional
radiation pattern.

(3) The calculated expected field
strength that would be radiated by a
non-directional antenna at the station
authorized power.

(e) Licensees of stations complying
with the ANSI/EIA-549-1983, NRSC-1
AM Preemphasis/Deemphasis and
Broadcast Transmission Bandwidth
Specifications (NRSC-1), prior to June
30, 1990 or from the original commence-
ment of operation will, until June 30,
1994, be considered to comply with
paragraphs (a) and (b) of this section,
absent any reason for the Commission
to believe otherwise. Such stations are
waived from having to make the peri-
odic measurements required in
§73.1590(a)(6) until June 30, 1994. How-
ever, licensees must make measure-
ments to determine compliance with
paragraphs (a) and (b) of this section
upon receipt of an Official Notice of
Violation or a Notice of Apparent Li-
ability alleging noncompliance with
those provisions, or upon specific re-
quest by the Commission.

[47 FR 8588, Mar. 1, 1982, as amended at 49 FR
3999, Feb. 1, 1984]

§73.45 AM antenna systems.

(a) All applicants for new, additional,
or different AM station facilities and
all licensees requesting authority to
change the transmitting system site of
an existing station must specify an an-
tenna system, the efficiency of which
complies with the requirements for the
class and power of station. (See §§73.186
and 73.189.)

(1) An application for authority to in-
stall an AM broadcast antenna must
specify a definite site and include full
details of the antenna system design
and expected performance.

(2) All data necessary to show com-
pliance with the terms and conditions
of the construction permit must be
filed with the application for the sta-
tion license to cover the construction.
If the station has constructed a direc-
tional antenna, a directional proof of
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performance must be filed. See §§73.150
through 73.157.

(b) The simultaneous use of a com-
mon antenna or antenna structure by
more than one AM station or by a sta-
tion of any other type or service may
be authorized provided:

(1) Engineering data are submitted
showing that satisfactory operation of
each station will be obtained without
adversely affecting the operation of the
other station(s).

(2) The minimum field strength for
each AM station complies with
§73.189(b).

(c) Should any changes be made or
otherwise occur which would possibly
alter the resistance of the antenna sys-
tem, the licensee must commence the
determination of the operating power
by a method described in §73.51(a)(1) or
(d). (If the changes are due to the addi-
tion of antennas to the AM tower, see
§1.30003.) Upon completion of any nec-
essary repairs or adjustments, or upon
completion of authorized construction
or modifications, the licensee must
make a new determination of the an-
tenna resistance using the procedures
described in §73.54. Operating power
should then be determined by a direct
method as described in §73.51. Notifica-
tion of the value of resistance of the
antenna system must be filed with the
FCC in Washington, DC as follows:

(1) Whenever the measurements show
that the antenna or common point re-
sistance differs from that shown on the
station authorization by more than 2%,
FCC Form 302 must be filed with the
information and measurement data
specified in §73.54(d).

(2) Whenever AM stations use direct
reading power meters pursuant to
§73.51, a letter notification to the FCC
in Washington, DC, Attention: Audio
Division, Media Bureau, must be filed
in accordance with §73.54(e).

[43 FR 53735, Nov. 17, 1978, as amended at 45
FR 28141, Apr. 28, 1980; 47 FR 8589, Mar. 1,
1982; 50 FR 32416, Aug. 12, 1985; 51 FR 2707;
Jan. 21, 1986; 51 FR 26250, July 22, 1986; 63 FR
33875, June 22, 1998; 67 FR 13231, Mar. 21, 2002;
78 FR 66298, Nov. 5, 2013]

§73.49 AM transmission system fenc-
ing requirements.

Antenna towers having radio fre-
quency potential at the base (series
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fed, folded unipole, and insulated base
antennas) must be enclosed within ef-
fective locked fences or other enclo-
sures. Ready access must be provided
to each antenna tower base for meter
reading and maintenance purposes at
all times. However, individual tower
fences need not be installed if the tow-
ers are contained within a protective
property fence.

[61 FR 2707, Jan. 21, 1986]

§73.51 Determining operating power.

(a) Except in those circumstances de-
scribed in paragraph (d) of this section,
the operating power shall be deter-
mined by the direct method. The direct
method consists of either:

(1) using a suitable instrument for
determining the antenna’s input power
directly from the RF voltage, RF cur-
rent, and phase angle; or

(2) calculating the product of the li-
censed antenna or common point re-
sistance at the operating frequency
(see §73.54), and the square of the indi-
cated unmodulated antenna current at
that frequency, measured at the point
where the resistance has been deter-
mined.

(b) The authorized antenna input
power for each station shall be equal to
the nominal power for such station,
with the following exceptions:

(1) For stations with nominal powers
of 5 KW, or less, the authorized antenna
input power to directional antennas
shall exceed the nominal power by 8
percent.

(2) For stations with nominal powers
in excess of 5 kW, the authorized an-
tenna input power to directional anten-
nas shall exceed the nominal power by
5.3 percent.

(3) In specific cases, it may be nec-
essary to limit the radiated field to a
level below that which would result if
normal power were delivered to the an-
tenna. In such cases, excess power may
be dissipated in the antenna feed cir-
cuit, the transmitter may be operated
with power output at a level which is
less than the rated carrier power, or a
combination of the two methods may
be used, subject to the conditions given
in paragraph (c) of this section.

(i) Where a dissipative network is
employed, the authorized antenna cur-
rent and resistance, and the authorized
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antenna input power shall be deter-
mined at the input terminals of the
dissipative network.

(ii) Where the authorized antenna
input power is less than the nominal
power, subject to the conditions set
forth in paragraph (c) of this section,
the transmitter may be operated at the
reduced power level necessary to sup-
ply the authorized antenna input
power.

(c) Applications for authority to op-
erate with antenna input power which
is less than nominal power and/or to
employ a dissipative network in the
antenna system shall be made on FCC
Form 302. The technical information
supplied on section II-A of this form
shall be that applying to the proposed
conditions of operation. In addition,
the following information shall be fur-
nished, as pertinent:

(1) Full details of any network em-
ployed for the purpose of dissipating
radio frequency energy otherwise deliv-
ered to the antenna (see §73.54).

(2) A showing that the transmitter
has been type accepted or notified for
operation at the proposed power output
level, or, in lieu thereof:

(i) A full description of the means by
which transmitter output power will be
reduced.

(ii) Where the proposed transmitter
power output level(s) is less than 90%
of the rated power of the transmitter,
equipment performance measurements
must be made to confirm that the sta-
tion transmissions conform to the
emission limitation specified in §73.44,
under all conditions of program oper-
ation.

(iii) A showing that, at the proposed
power output level, means are provided
for varying the transmitter output
within a tolerance of 10 percent, to
compensate for variations in line volt-
age or other factors which may affect
the power output level.

(d) When it is not possible or appro-
priate to use the direct method of
power determination due to technical
reasons, the indirect method of deter-
mining operating power (see para-
graphs (e) and (f) of this section) may
be used on a temporary basis. A nota-
tion must be made in the station log
indicating the dates of commencement
and termination of measurement using
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the indirect method of power deter-
mination.

(e) The antenna input power is deter-
mined indirectly by applying an appro-
priate factor to the input power to the
last radio-frequency power amplifier
stage of the transmitter, using the fol-
lowing formula:

Where:
Antenna input power = Ep xIp x F

Ep = DC input voltage of final radio stage.

Ip = Total DC input current of final radio
stage.

F= Efficiency factor.

(1) If the above formula is not appro-
priate for the design of the transmitter
final amplifier, use a formula specified
by the transmitter manufacturer with
other appropriate operating param-
eters.

(2) The value of F applicable to each
mode of operation must be determined
and a record kept thereof with a nota-
tion as to its derivation. This factor is
to be established by one of the methods
described in paragraph (f) of this sec-
tion and retained in the station
records.

(f) The value of F is to be determined
by one of the following procedures list-
ed in order of preference:

(1) If the station had previously been
authorized and operating by deter-
mining the antenna input power by the
direct method, the factor F is the ratio
of the antenna input power (deter-
mined by the direct method) to the cor-
responding final radio frequency power
amplifier input power.

(2) If a station has not been pre-
viously in regular operation with the
power authorized for the period of indi-
rect power determination, if a new
transmitter has been installed, or if,
for any other reason, the determina-
tion of the factor F by the method de-
scribed in paragraph (f)(1) of this sec-
tion is impracticable:

(i) The factor F as shown in the
transmitter manufacturer’s test re-
port, if such a test report specifies a
unique value of F for the power level
and frequently used; or

(ii) The value determined by ref-
erence to the following table:
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Fac- Method of Maximum rated carrier Class of
tor(F) modulation power amplifier
0.70 | Plate ... 1 kW or less
.80 | Plate ... 2.5 kW and over
.35 | Low level ..... | 0.25 KW and over .. B
.65 | Low level ..... | 0.25 kW and over .. BC?
.35 | Grid ............. 0.25 kW and over ..
1All linear amplifier operation where efficiency approaches

that of class C operation.

[37 FR 7516, Apr. 15, 1972, as amended at 42
FR 36827, July 18, 1977; 42 FR 61863, Dec. T,
1977; 44 FR 36036, June 20, 1979; 47 FR 28387,
June 30, 1982; 48 FR 38477, Aug. 24, 1983; 48 FR
44805, Sept. 30, 1983; 49 FR 3999, Feb. 1, 1984;
49 FR 4210, Feb. 3, 1984; 49 FR 49850, Dec. 24,
1984; 50 FR 24521, June 11, 1985; 52 FR 10570,
Apr. 2, 1987; 83 FR 48963, Sept. 28, 2018]

§73.53 Requirements for authorization
of antenna monitors.

(a) Antenna monitors shall be ap-
proved with Supplier’s Declaration of
Conformity that demonstrates compli-
ance with the technical requirements
in this section. The procedure for Sup-
plier’s Declaration of Conformity is
specified in subpart J of part 2 of this
chapter.

NOTE 1 TO PARAGRAPH (a): The verification
procedure has been replaced by Supplier’s
Declaration of Conformity. Antenna mon-
itors previously authorized under subpart J
of part 2 of this chapter may remain in use.
See §2.950 of this chapter.

(b) An antenna monitor shall meet
the following specifications:

(1) The monitor shall be designed to
operate in the 535-1705 kKHz band.

(2) The monitor shall be capable of
indicating any phase difference be-
tween two RF voltages of the same fre-
quency over a range of from 0 to 360°.

(3) The monitor shall be capable of
indicating the relative amplitude of
two RF voltages.

(4) The device used to indicate phase
differences shall indicate in degrees,
and shall be graduated in increments of
2°, or less. If a digital indicator is pro-
vided, the smallest increment shall be
0.5°, or less.

(6) The device used to indicate rel-
ative amplitudes shall be graduated in
increments which are 1 percent, or less,
of the full scale value. If a digital indi-
cator is provided, the smallest incre-
ment shall be 0.1 percent, or less, of the
full scale value.

(6) The monitor shall be equipped
with means, if necessary, to resolve
ambiguities in indication.
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(7) If the monitor is provided with
more than one RF input terminal in
addition to a reference input terminal,
appropriate switching shall be provided
in the monitor so that the signal at
each of these RF inputs may be se-
lected separately for comparison with
the reference input signal.

(8) Each RF input of the monitor
shall provide a termination of such
characteristics that, when connected
to a sampling line of an impedance
specified by the manufacturer the volt-
age reflection coefficient shall be 3 per-
cent or less.

(9) The monitor, if intended for use
by stations operating directional an-
tenna systems by remote control, shall
be designed so that the switching func-
tions required by paragraph (b)(7) of
this section may be performed from a
point external to the monitor, and
phase and amplitude indications be
provided by external meters. The indi-
cations of external meters furnished by
the manufacturer shall meet the speci-
fications for accuracy and repeat-
ability of the monitor itself, and the
connection of these meters to the mon-
itor, or of other indicating instruments
with electrical characteristics meeting
the specifications of the monitor man-
ufacturer shall not affect adversely the
performance of the monitor in any re-
spect.

(10) Complete and correct schematic
diagrams and operating instructions
shall be retained by the party respon-
sible for Supplier’s Declaration of Con-
formity of the equipment and sub-
mitted to the FCC upon request. For
the purpose of equipment authoriza-
tion, these diagrams and instructions
shall be considered as part of the mon-
itor.

(11) When an RF signal of an ampli-
tude within a range specified by the
manufacturer is applied to the ref-
erence RF input terminal of the mon-
itor, and another RF signal of the same
frequency and of equal or lower ampli-
tude is applied to any other selected
RF input terminal, indications shall be
provided meeting the following speci-
fications.

(i) The accuracy with which any dif-
ference in the phases of the applied sig-
nals is indicated shall be £1°, or better,
for signal amplitude ratios of from 2:1
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to 1:1, and +2°, or better, for signal am-
plitude ratios in excess of 2:1 and up to
5:1.

(ii) The repeatability of indication of
any difference in the phases of the ap-
plied signals shall be +1°, or better.

(iii) The accuracy with which the rel-
ative amplitudes of the applied signals
is indicated, over a range in which the
ratio of these amplitudes is between 2:1
and 1:1, shall be #2 percent of the am-
plitude ratio, or better, and for ampli-
tude ratios in excess of 2:1 and up to
5:1, £b percent of the ratio, or better.

(iv) The repeatability of indication of
the relative amplitudes of the applied
signals, over a range where the ratio of
these amplitudes is between 5:1 and 1:1,
shall be +2 percent of the amplitude
ratio, or better.

(v) The modulation of the RF signals
by a sinusoidal wave of any frequency
between 100 and 10,000 Hz, at any ampli-
tude up to 90 percent shall cause no de-
viation in an indicated phase difference
from its value, as determined without
modulation, greater than +0.5°.

(12) The performance specifications
set forth in paragraph (b)(11) of this
section, shall be met when the monitor
is operated and tested under the fol-
lowing conditions.

(i) After continuous operation for 1
hour, the monitor shall be calibrated
and adjusted in accordance with the
manufacturer’s instructions.

(ii) The monitor shall be subjected to
variations in ambient temperature be-
tween the limits of 10 and 40 °C; exter-
nal meters furnished by the manufac-
turer will be subjected to variations be-
tween 15 and 30 °C.

(iii) Powerline supply voltage shall
be varied over a range of from 10 per-
cent below to 10 percent above the
rated supply voltage.

(iv) The amplitude of the reference
signal shall be varied over the oper-
ating range specified by the manufac-
turer, and in any case over a range of
maximum to minimum values of 3 to 1.

(v) The amplitude of the comparison
signal shall be varied from a value
which is 0.2 of the amplitude of the ref-
erence signal to a value which is equal
in amplitude to the reference signal.

(vi) Accuracy shall be determined for
the most adverse combination of condi-
tions set forth above.
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(vii) Repeatability shall be deter-
mined as that which may be achieved
under the specified test conditions over
a period of 7 days, during which no
calibration or adjustment of the in-
strument, subsequent to the initial
calibration, shall be made.

(viii) The effects of modulation of the
RF signal shall be separately deter-
mined, and shall not be included in es-
tablishing values for accuracy and re-
peatability.

NOTE 1 TO PARAGRAPH (b): In paragraph
(b)(1) of this section, the requirement that
monitors be capable of operation in the 535—
1705 kHz band shall apply only to equipment
manufactured after July 1, 1992. Use of a
monitor in the 1605-1705 kHz band which is
not approved for such operation will be per-
mitted pending the general availability of
5356-1705 kHz band monitors if a manufac-
turer can demonstrate, in the interim, that
its monitor performs in accordance with the
standards in this section on these 10 chan-
nels.

(Secs. 4, b, 303, 48 Stat., as amended, 1066,
1068, 1082 (47 U.S.C. 154, 155, 303))

[38 FR 1917, Jan. 19, 1973, as amended at 49
FR 3999, Feb. 1, 1984; 49 FR 29069, July 18,
1984; 50 FR 32416, Aug. 12, 1985; 50 FR 47054,
Nov. 14, 1985; 51 FR 2707, Jan. 21, 1986; 56 FR
64859, Dec. 12, 1991; 57 FR 43290, Sept. 18, 1992;
60 FR 55480, Nov. 1, 1995; 63 FR 36604, July 17,
1998; 66 FR 20755, Apr. 25, 2001; 82 FR 50835,
Nov. 2, 2017]

§73.54 Antenna resistance and react-
ance measurements.

(a) The resistance of an
omnidirectional series fed antenna is
measured at either the base of the an-
tenna without intervening coupling or
tuning networks, or at the point the
transmission line connects to the out-
put terminals of the transmitter. The
resistance of a shunt excited antenna
may be measured at the point the radio
frequency energy is transferred to the
feed wire circuit or at the output ter-
minals of the transmitter.

(b) The resistance and reactance of a
directional antenna shall be measured
at the point of common radiofrequency
input to the directional antenna sys-
tem after the antenna has been finally
adjusted for the required radiation pat-
tern.

(c) A letter of notification must be
filed with the FCC in Washington, DC,
Attention: Audio Division, Media Bu-
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reau, when determining power by the
direct method pursuant to §73.51. The
letter must specify the antenna or
common point resistance at the oper-
ating frequency. The following infor-
mation must also be kept on file at the
station:

(1) A full description of the method
used to make measurements.

(2) A schematic diagram showing
clearly all components of coupling cir-
cuits, the point of resistance measure-
ment, the location of the antenna am-
meter, connections to and characteris-
tics of all tower lighting isolation cir-
cuits, static drains, and any other fix-
tures connected to and supported by
the antenna, including other antennas
and associated networks. Any network
or circuit component used to dissipate
radio frequency power shall be specifi-
cally identified, and the impedances of
all components which control the level
of power dissipation, and the effective
input resistance of the network must
be indicated.

(d) AM stations using direct reading
power meters in accordance with
§73.561, can either submit the informa-
tion required by paragraph (c) of this
section or submit a statement indi-
cating that such a meter is being used.
Subsequent station licenses will indi-
cate the use of a direct reading power
meter in lieu of the antenna resistance
value in such a situation.

[66 FR 20755, Apr. 25, 2001,as amended at 67
FR 13231, Mar. 21, 2002]

§73.57 Remote reading antenna and
common point ammeters.

Remote reading antenna and com-
mon point ammeters may be used with-
out further authority according to the
following conditions:

(a) Remote reading antenna or com-
mon point ammeters may be provided
by:

(1) Inserting second radio frequency
current sensing device directly in the
antenna circuit with remote leads to
the indicating instruments.

(2) Inductive coupling to radio fre-
quency current sensing device for pro-
viding direct current to indicating in-
strument.
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(3) Capacity coupling to radio fre-
quency current sensing device for pro-
viding direct current to indicating in-
strument.

(4) Current transformer connected to
radio frequency current sensing device
for providing direct current to indi-
cating instrument.

(5) Using transmission line current
meter at transmitter as remote reading
ammeter. See paragraph (c) of this sec-
tion.

(6) Using the indications of the an-
tenna (phase) monitor, provided that
when the monitor is used to obtain re-
mote reading indication of non-direc-
tional antenna base current, the mon-
itor calibration can be independently
made and maintained for each mode of
operation.

(b) Devices used for obtaining remote
reading antenna or common point cur-
rent indications, except antenna mon-
itor coupling elements, shall be located
at the same point as, but below (trans-
mitter side) the associated main am-
meter.

(c) In the case of shunt-excited an-
tennas, the transmission line current
meter at the transmitter may be con-
sidered as the remote antenna amme-
ter provided the transmission line is
terminated directly into the excitation
circuit feed line, which shall employ
series tuning only (no shunt circuits of
any type shall be employed) and inso-
far as practicable, the type and scale of
the transmission line meter should be
the same as those of the excitation cir-
cuit feed line meter (meter in slant
wire feed line or equivalent).

(d) Each remote reading ammeter
shall be accurate to within 2 percent of
the value read on its corresponding
regular ammeter.

(e) All remote reading ammeters
shall conform with the specifications
for regular antenna ammeters.

(f) Meters with arbitrary scale divi-
sions may be used provided that cali-
bration charts or curves are provided
at the transmitter control point show-
ing the relationship between the arbi-
trary scales and the reading of the
main meters.

(g) If a malfunction affects the re-
mote reading indicators of the antenna
or common point ammeter, the oper-
ating power may be determined by a
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method using alternative procedures as
described in §73.51.

[41 FR 36817, Sept. 1, 1976, as amended at 48
FR 38477, Aug. 24, 1983; 49 FR 49850, Dec. 24,
1984; 50 FR 32416, Aug. 12, 1985; 60 FR 55480,
Nov. 1, 1995]

§73.58 Indicating instruments.

(a) Each AM broadcast station must
be equipped with indicating instru-
ments which conform with the speci-
fications described in §73.1215 for deter-
mining power by the direct and indi-
rect methods, and with such other in-
struments as are necessary for the
proper adjustment, operation, and
maintenance of the transmitting sys-
tem. However, auxiliary transmitters
with a nominal power rating of 100
watts or less are not required to be
equipped with instruments to deter-
mine power by the indirect method
provided that the licensee can deter-
mine the antenna input power at all
times.

(b) Since it is usually impractical to
measure the actual antenna current of
a shunt excited antenna system, the
current measured at the input of the
excitation circuit feed line is accepted
as the antenna current.

(c) The function of each instrument
shall be clearly and permanently
shown on the instrument itself or on
the panel immediately adjacent there-
to.

(d) In the event that any one of these
indicating instruments becomes defec-
tive when no substitute which con-
forms with the required specifications
is available, the station may be oper-
ated without the defective instrument
pending its repair or replacement for a
period not in excess of 60 days without
further authority of the Commission. If
the defective instrument is the an-
tenna current meter of a nondirec-
tional station which does not employ a
remote antenna ammeter, or if the de-
fective instrument is the common
point meter of a station which employs
a directional antenna and does not em-
ploy a remote common point meter,
the operating power shall be deter-
mined by a method described in
§73.51(a)(1) or §73.51(d) during the en-
tire time the station is operated with-
out the antenna current meter or com-
mon point meter. However, if a remote
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meter is employed and the antenna
current ammeter or common point
meter becomes defective, the remote
meter can be used to determine oper-
ating power pending the return to serv-
ice of the regular meter.

(e) If conditions beyond the control
of the licensee prevent the restoration
of the meter to service within the
above allowed period, information re-
quested in accordance with §73.3549
may be filed by letter with the FCC in
Washington, DC, Attention: Audio Di-
vision, Media Bureau, to request addi-
tional time as may be required to com-
plete repairs of the defective instru-
ment.

[41 FR 36817, Sept. 1, 1976, as amended at 48
FR 38477, Aug. 24, 1983; 49 FR 49850, Dec. 24,
1984; 50 FR 32416, Aug. 12, 1985; 51 FR 2707,
Jan. 21, 1986; 53 FR 2498, Jan. 28, 1988; 63 FR
33876, June 22, 1998; 66 FR 20755, Apr. 25, 2001;
67 FR 13231, Mar. 21, 2002]

§73.61 AM directional antenna field
strength measurements.

(a) Each AM station using a direc-
tional antenna with monitoring point
locations specified in the instrument of
authorization must make field
strength measurements as often as nec-
essary to ensure that the field at each
of those points does not exceed the
value specified in the station author-
ization. Additionally, stations not hav-
ing an approved sampling system must
make the measurements once each cal-
endar quarter at intervals not exceed-
ing 120 days. The provision of this para-
graph supersedes any schedule specified
on a station license issued prior to Jan-
uary 1, 1986. The results of the meas-
urements are to be entered into the
station log pursuant to the provisions
of §73.1820.

(b) If the AM license was granted on
the basis of field strength measure-
ments performed pursuant to §73.151(a),
partial proof of performance measure-
ments using the procedures described
in §73.154 must be made whenever the
licensee has reason to believe that the
radiated field may be exceeding the
limits for which the station was most
recently authorized to operate.

(c) A station may be directed to
make a partial proof of performance by
the FCC whenever there is an indica-
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tion that the antenna is not operating
as authorized.

[60 FR 47054, Nov. 14, 1985, as amended at 73
FR 64560, Oct. 30, 2008]

§73.62 Directional antenna system op-
eration and tolerances.

(a) Each AM station operating a di-
rectional antenna must maintain the
relative amplitudes of the antenna cur-
rents, as indicated by the antenna
monitor, within 5% of the values speci-
fied on the instrument of authoriza-
tion. Directional antenna relative
phases must be maintained within 3 de-
grees of the values specified on the in-
strument of authorization.

(b) In the event of a failure of system
components, improper pattern switch-
ing or any other event that results in
operation substantially at variance
from the radiation pattern specified in
the instrument of authorization for the
pertinent time of day, operation must
be terminated within three minutes
unless power can be reduced suffi-
ciently to eliminate any excessive radi-
ation. See §73.1350(e).

(1) Any variation of operating param-
eters by more than +15 percent sample
current ratio or 10 degrees in phase,
any monitor point that exceeds 125 per-
cent of the licensed limit, or any oper-
ation at variance that results in com-
plaints of interference shall be consid-
ered operation substantially at vari-
ance from the license and will require
immediate corrective action.

(2) [Reserved]

(¢) In the event of minor variations
of directional antenna operating pa-
rameters from the tolerances specified
in paragraph (a) of this section, the fol-
lowing procedures will apply:

(1) The licensee shall measure and log
every monitoring point at least once
for each mode of directional operation.
Subsequent variations in operating pa-
rameters will require the remeasuring
and logging of every monitoring point
to assure that the authorized moni-
toring point limits are not being ex-
ceeded. The licensee will be permitted
24 hours to accomplish these actions;
provided that, the date and time of the
failure to maintain proper operating
parameters have been recorded in the
station log.
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(2) Provided each monitoring point is
within its specified limit, operation
may continue for a period up to 30 days
before a request for Special Temporary
Authority (STA) must be filed, pursu-
ant to paragraph (c)(4) of this section,
to operate with parameters at variance
from the provisions of paragraph (a) of
this section.

(3) If any monitoring point exceeds
its specified limit, the licensee must ei-
ther terminate operation within three
hours or reduce power in accordance
with the applicable provisions of
§73.1350(d), in order to eliminate any
possibility of interference or excessive
radiation in any direction.

(4) If operation pursuant to para-
graph (c¢)(3) of this section is necessary,
or before the 30-day period specified in
paragraph (c)(2) of this §expires, the li-
censee must request a Special Tem-
porary Authority (STA) in accordance
with section 73.1635 to continue oper-
ation with parameters at variance and/
or with reduced power along with a
statement certifying that all moni-
toring points will be continuously
maintained within their specified lim-
its.

(d) In any other situation in which it
might reasonably be anticipated that
the operating parameters might vary
out of tolerance (such as planned array
repairs or adjustment and proofing pro-
cedures), the licensee shall, before such
activity is undertaken, obtain a Spe-
cial Temporary Authority (STA) in ac-
cordance with §73.1635 in order to oper-
ate with parameters at variance and/or
with reduced power as required to
maintain all monitoring points within
their specified limits.

[72 FR 44422, Aug. 8, 2007]

§73.68 Sampling systems for antenna
monitors.

(a) Each AM station permittee au-
thorized to construct a new directional
antenna system which will be subject
to a proof of performance based on field
strength measurements, as described in
§73.1561(a) or (b), must install the sam-
pling system in accordance with the
following specifications:

(1) Devices used to extract or sample
the current and the transmission line
connecting the sampling elements to
the antenna monitor must provide ac-
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curate and stable signals to the mon-
itor (e.g., rigidly mounted and non-ro-
tatable loops and all system compo-
nents protected from physical and en-
vironmental disturbances).

(2) Sampling lines for directional an-
tennas may be of different lengths pro-
vided the phase difference of signals at
the monitor are less than 0.5 degrees
between the shortest and longest cable
lengths due to temperature variations
to which the system is exposed.

(3) Other configurations of sampling
systems may be used upon demonstra-
tion of stable operation to the FCC.

(b) An AM station permittee author-
ized to construct a directional antenna
system which will be subject to a proof
of performance based on moment meth-
od modeling, as described in §73.151(c),
shall install a sampling system con-
forming to the requirements set forth
in that section.

(c) A station having an antenna sam-
pling system constructed according to
the specifications given in paragraph
(a) of this section may obtain approval
of that system by submitting an infor-
mal letter request to the FCC in Wash-
ington, DC, Attention: Audio Division,
Media Bureau. The request for ap-
proval, signed by the licensee or au-
thorized representative, must contain
sufficient information to show that the
sampling system is in compliance with
all requirements of paragraph (a) of
this section.

NOTE TO PARAGRAPH (c): A public notice
dated December 9, 1985 giving additional in-
formation on approval of antenna sampling
systems is available through the Internet at
hitp://www.fec.gov/mb/audio/decdoc/letter/1985-
12-09-sample.html.

(d) In the event that the antenna
monitor sampling system is tempo-
rarily out of service for repair or re-
placement, the station may be oper-
ated, pending completion of repairs or
replacement, for a period not exceeding
120 days without further authority
from the FCC if all other operating pa-
rameters and the field monitoring
point values are within the limits spec-
ified on the station authorization.

(e) If the antenna sampling system is
modified or components of the sam-
pling system are replaced, the fol-
lowing procedure shall be followed:
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(1) Special Temporary Authority (see
§73.1635) shall be requested and ob-
tained from the Commission’s Audio
Division, Media Bureau in Washington
to operate with parameters at variance
with licensed values pending issuance
of a modified license specifying param-
eters subsequent to modification or re-
placement of components.

(2) Immediately prior to modification
or replacement of components of the
sampling system, and after a
verification that all monitoring point
values and operating parameters are
within the limits or tolerances speci-
fied in the rules, the following indica-
tions must be recorded for each radi-
ation pattern: Final plate current and
plate voltage, common point current,
antenna monitor phase and current in-
dications, and the field strength at
each monitoring point. Subsequent to
these modifications or changes the pro-
cedure must be repeated.

(3) If monitoring point field strengths
or antenna monitor parameters exceed
allowable limits following the replace-
ment or modification of that portion of
the sampling system above the base of
the towers, a partial proof of perform-
ance shall be executed in accordance
with §73.154 . The partial proof of per-
formance shall be accompanied by
common point impedance measure-
ments made in accordance with §73.54.

(4) Request for modification of 1li-
cense shall be submitted to the FCC in
Washington, DC, within 30 days of the
date of sampling system modification
or replacement. Such request shall
specify the transmitter plate voltage
and plate current, common point cur-
rent, base currents and their ratios, an-
tenna monitor phase and current indi-
cations, and all other data obtained
pursuant to this paragraph.

(f) If an existing sampling system is
found to be patently of marginal con-
struction, or where the performance of
a directional antenna is found to be un-
satisfactory, and this deficiency rea-
sonably may be attributed, in whole or
in part, to inadequacies in the antenna
monitoring system, the FCC may re-
quire the reconstruction of the sam-
pling system in accordance with re-
quirements specified above.

[41 FR 7405, Feb. 18, 1976]
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EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §73.68, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.govinfo.gov.

§73.69 Antenna monitors.

(a) Each station using a directional
antenna must have in operation at the
transmitter site an FCC authorized an-
tenna monitor.

(b) In the event that the antenna
monitor sampling system is tempo-
rarily out of service for repair or re-
placement, the station may be oper-
ated, pending completion of repairs or
replacement, for a period not exceeding
120 days without further authority
from the FCC if all other operating pa-
rameters, and the field monitoring
point values are within the limits spec-
ified on the station authorization.

(c) If conditions beyond the control
of the licensee prevent the restoration
of the monitor to service within the al-
lowed period, an informal letter re-
quest in accordance with §73.3549 of the
Commission’s rules must be filed with
the FCC, Attention: Audio Division,
Media Bureau in Washington, DC for
such additional time as may be re-
quired to complete repairs of the defec-
tive instrument.

(d) If an authorized antenna monitor
is replaced by another antenna mon-
itor, the following procedure shall be
followed:

(1) Temporary authority shall be re-
quested and obtained from the Com-
mission in Washington to operate with
parameters at variance with licensed
values, pending issuance of a modified
license specifying new parameters.

(2) Immediately before the replace-
ment of the antenna monitor, after a
verification that all monitoring point
values and the common point current
reading are within the limits or toler-
ances specified in the rules, the fol-
lowing indications must be recorded for
each radiation pattern: Final plate cur-
rent and plate voltage, common point
current, antenna monitor phase and
current indications, and the field
strength at each monitoring point.

(3) With the new monitor substituted
for the old, all indications specified in
paragraph (d)(2) of this section, again
must be read. If no change has occurred
in the indication for any parameter
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other than the indications of the an-
tenna monitor, the new antenna mon-
itor indications must be deemed to be
those reflecting correct array adjust-
ments.

(4) If it cannot be established by the
observations required in paragraph
(d)(2) of this section that the common
point current reading and the moni-
toring point values are within the tol-
erances or limits prescribed by the
rules and the instrument of authoriza-
tion, or if the substitution of the new
antenna monitor for the old results in
changes in these parameters, a partial
proof of performance shall be executed
and analyzed in accordance with
§73.154.

(5) An informal letter request for
modification of license shall be sub-
mitted to the FCC, Attention: Audio
Division, Media Bureau in Washington,
DC within 30 days of the date of mon-
itor replacement. Such request shall
specify the make, type, and serial num-
ber of the replacement monitor, phase
and sample current indications, and
other data obtained pursuant to this
paragraph (d).

(e) The antenna monitor must be
calibrated according to the manufac-
turer’s instructions as often as nec-
essary to ensure its proper operation.

[38 FR 1918, Jan. 19, 1973]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting §73.69, see the List of CFR
Sections Affected, which appears in the
Finding Aids section of the printed volume
and at www.govinfo.gov.

§73.72 Operating during the experi-
mental period.

(a) An AM station may operate dur-
ing the experimental period (the time
between midnight and sunrise, local
time) on its assigned frequency and
with its authorized power for the rou-
tine testing and maintenance of its
transmitting system, and for con-
ducting experimentation under an ex-
perimental authorization, provided no
interference is caused to other stations
maintaining a regular operating sched-
ule within such period.

(b) No station licensed for ‘‘daytime”’
or ‘‘specified hours” of operation may
broadcast any regular or scheduled pro-
gram during this period.
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(c) The licensee of an AM station
shall operate or refrain from operating
its station during the experimental pe-
riod as directed by the FCC to facili-
tate frequency measurements or for
the determination of interference.

[43 FR 32780, July 28, 1978, as amended at 56
FR 64859, Dec. 12, 1991]

§73.88 Blanketing interference.

The licensee of each broadcast sta-
tion is required to satisfy all reason-
able complaints of blanketing inter-
ference within the 1 V/m contour.

NoTE: For more detailed instructions con-
cerning operational responsibilities of licens-
ees and permittees under this section, see
§73.318 (b), (¢) and (d).

[28 FR 13574, Dec. 14, 1963, as amended at 56
FR 64859, Dec. 12, 1991]

§73.99 Presunrise service authoriza-
tion (PSRA) and postsunset service
authorization (PSSA).

(a) To provide maximum uniformity
in early morning operation compatible
with interference considerations, and
to provide for additional service during
early evening hours for Class D sta-

tions, provisions are made for
presunrise service and postsunset serv-
ice. The permissible power for

presunrise or postsunset service au-
thorizations shall not exceed 500 watts,
or the authorized daytime or critical
hours power (whichever is less). Cal-
culation of the permissible power shall
consider only co-channel stations for
interference protection purposes.

(b) Presunrise service authorizations
(PSRA) permit:

(1) Class D stations operating on
Mexican, Bahamian, and Canadian pri-
ority Class A clear channels to com-
mence PSRA operation at 6 a.m. local
time and to continue such operation
until the sunrise times specified in
their basic instruments of authoriza-
tion.

(2) Class D stations situated outside
0.5 mV/m-50% skywave contours of co-
channel U.S. Class A stations to com-
mence PSRA operation at 6 a.m. local
time and to continue such operation
until sunrise times specified in their
basic instruments of authorization.
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(3) Class D stations located within
co-channel 0.5 mV/m-50% skywave con-
tours of U.S. Class A stations, to com-
mence PSRA operation either at 6 a.m.
local time, or at sunrise at the nearest
Class A station located east of the
Class D station (whichever is later),
and to continue such operation until
the sunrise times specified in their
basic instruments of authorization.

(4) Class B and Class D stations on re-
gional channels to commence PSRA
operation at 6 a.m. local time and to
continue such operation until local
sunrise times specified in their basic
instruments of authorization.

(c) Extended Daylight Saving Time
Pre-Sunrise Authorizations:

(1) Between the first Sunday in April
and the end of the month of April,
Class D stations will be permitted to
conduct pre-sunrise operation begin-
ning at 6 a.m. local time with a max-
imum power of 500 watts (not to exceed
the station’s regular daytime or crit-
ical hours power), reduced as necessary
to comply with the following require-
ments:

(i) Full protection is to be provided
as specified in applicable international
agreements.

(ii) Protection is to be provided to
the 0.5 mV/m groundwave signals of co-
channel U.S. Class A stations; protec-
tion to the 0.5 mV/m-50% skywave con-
tours of these stations is not required.

(iii) In determining the protection to
be provided, the effect of each inter-
fering signal will be evaluated sepa-
rately. The presence of interference
from other stations will not reduce or
eliminate the required protection.

(iv) Notwithstanding the require-
ments of paragraph (c)(1) (ii) and (iii)
of this section, the stations will be per-
mitted to operate with a minimum
power of 10 watts unless a lower power
is required by international agreement.

(2) The Commission will issue appro-
priate authorizations to Class D sta-
tions not previously eligible to operate
during this period. Class D stations au-
thorized to operate during this
presunrise period may continue to op-
erate under their current authoriza-
tion.

(d) Postsunset service authorizations
(PSSA) permit:
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(1) Class D stations located on Mexi-
can, Bahamian, and Canadian priority
Class A clear channels to commence
PSSA operation at sunset times speci-
fied in their basic instruments of au-
thorization and to continue for two
hours after such specified times.

(2) Class D stations situated outside
0.5 mV/m-50% skywave contours of co-
channel U.S. Class A stations to com-
mence PSSA operations at sunset
times specified in their basic instru-
ments of authorization and to continue
for two hours after such specified
times.

(3) Class D stations located within
co-channel 0.5 mV/m-50% skywave con-
tours of U.S. Class A stations to com-
mence PSSA operation at sunset times
specified in their basic instruments of
authorization and to continue such op-
eration until two hours past such spec-
ified times, or until sunset at the near-
est Class A station located west of the
Class D station, whichever is earlier.
Class D stations located west of the
Class A station do not qualify for
PSSA operation.

(4) Class D stations on regional chan-
nels to commence PSSA operation at
sunset times specified on their basic in-
struments of authorization and to con-
tinue such operation until two hours
past such specified times.

(e) Procedural Matters. (1) Applica-
tions for PSRA and PSSA operation
are not required. Instead, the FCC will
calculate the periods of such operation
and the power to be used pursuant to
the provisions of this section and the
protection requirements contained in
applicable international agreements.
Licensees will be notified of permis-
sible power and times of operation.
Presunrise and Postsunset service au-
thority permits operation on a sec-
ondary basis and does not confer 1li-
cense rights. No request for such au-
thority need be filed. However, stations
intending to operate PSRA or PSSA
shall submit by letter, signed as speci-
fied in §73.3513, the following informa-
tion:

(i) Licensee name, station call letters
and station location,

(ii) Indication as to whether PSRA
operation, PSSA operation, or both, is
intended by the station,
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(iii) A description of the method
whereby any necessary power reduc-
tion will be achieved.

(2) Upon submission of the required
information, such operation may begin
without further authority.

(f) Technical criteria. Calculations to
determine whether there is objection-
able interference will be determined in
accordance with the AM Broadcast
Technical Standards, §§73.182 through
73.190, and applicable international
agreements. Calculations will be per-
formed using daytime antenna sys-
tems, or critical hours antenna sys-
tems when specified on the license. In
performing calculations to determine
assigned power and times for com-
mencement of PSRA and PSSA oper-
ation, the following standards and cri-
teria will be used:

(1) Class D stations operating in ac-
cordance with paragraphs (b)(1), (b)(2),
(d)(1), and (d)(2) of this section are re-
quired to protect the nighttime 0.5 mV/
m-50% skywave contours of co-channel
Class A stations. Where a 0.5 mV/m-50%
skywave signal from the Class A sta-
tion is not produced, the 0.5 mV/m
groundwave contour shall be protected.

(2) Class D stations are required to
fully protect foreign Class B and Class
C stations when operating PSRA and
PSSA; Class D stations operating
PSSA are required to fully protect U.S.
Class B stations. For purposes of deter-
mining protection, the nighttime RSS
limit will be used in the determination
of maximum permissible power.

(3) Class D stations operating in ac-
cordance with paragraphs (d)(2) and
(d)(3) of this section are required to re-
strict maximum 10% skywave radi-
ation at any point on the daytime 0.1
mV/m groundwave contour of a co-
channel Class A station to 256 pV/m. The
location of the 0.1 mV/m contour of the
Class A station will be determined by
use of Figure M3, Estimated Ground
Conductivity in the United States. When
the 0.1 mV/m contour extends beyond
the mnational boundary, the inter-
national boundary shall be considered
the 0.1 mV/m contour.

(4) Class B and Class D stations on re-
gional channels operating PSRA and
PSSA (Class D only) are required to
provide full protection to co-channel
foreign Class B and Class C stations.
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(5) Class D stations on regional chan-
nels operating PSSA beyond 6 p.m.
local time are required to fully protect
U.S. Class B stations.

(6) The protection that Class D sta-
tions on regional channels are required
to provide when operating PSSA until
6 p.m. local time is as follows.

(i) For the first half-hour of PSSA
operation, protection will be calculated
at sunset plus 30 minutes at the site of
the Class D station;

(ii) For the second half-hour of PSSA
operation, protection will be calculated
at sunset plus one hour at the site of
the Class D station;

(iii) For the second hour of PSSA op-
eration, protection will be calculated
at sunset plus two hours at the site of
the Class D station;

(iv) Minimum powers during the pe-
riod until 6 p.m. local time shall be
permitted as follows:

Calculated power Adjusted minimum power

From 1 to 45 watts 50 watts.
Above 45 to 70 watts .. . | 75 watts.
Above 70 to 100 watts 100 watts.

(7) For protection purposes, the
nighttime 25% RSS limit will be used
in the determination of maximum per-
missible power.

(g) Calculations made under para-
graph (d) of this section may not take
outstanding PSRA or PSSA operations
into account, nor will the grant of a
PSRA or PSSA confer any degree of in-
terference protection on the holder
thereof.

(h) Operation under a PSRA or PSSA
is not mandatory, and will not be in-
cluded in determining compliance with
the requirements of §73.1740. To the ex-
tent actually undertaken, however,
presunrise operation will be considered
by the FCC in determining overall
compliance with past programming
representations and station policy con-
cerning commercial matter.

(i) The PSRA or PSSA is secondary
to the basic instrument of authoriza-
tion with which it is to be associated.
The PSRA or PSSA may be suspended,
modified, or withdrawn by the FCC
without prior notice or right to hear-
ing, if necessary to resolve interference
conflicts, to implement agreements
with foreign governments, or in other
circumstances warranting such action.
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Moreover, the PSRA or PSSA does not
extend beyond the term of the basic au-
thorization.

(j) The Commission will periodically
recalculate maximum permissible
power and times for commencing PSRA
and PSSA for each Class D station op-
erating in accordance with paragraph
(¢) of this section. The Commission
will calculate the maximum power at
which each individual station may con-
duct presunrise operations during ex-
tended daylight saving time and shall
issue conforming authorizations. These
original notifications and subsequent
notifications should be associated with
the station’s authorization. Upon noti-
fication of new power and time of com-
mencing operation, affected stations
shall make necessary adjustments
within 30 days.

(k) A PSRA and PSSA does not re-
quire compliance with §§73.45, 73.182
and 73.1560 where the operation might
otherwise be considered as technically
substandard. Further, the require-
ments of paragraphs (a)(5), (b)(2), (¢)(2),
and (d)(2) of §73.1215 concerning the
scale ranges of transmission system in-
dicating instruments are waived for
PSRA and PSSA operation except for
the radio frequency ammeters used in
determining antenna input power.

(1) A station having an antenna mon-
itor incapable of functioning at the au-
thorized PSRA and PSSA power when
using a directional antenna shall take
the monitor reading using an
unmodulated carrier at the authorized
daytime power immediately prior to
commencing PSRA or PSSA oper-
ations. Special conditions as the FCC
may deem appropriate may be included
for PSRA or PSSA to insure operation
of the transmitter and associated
equipment in accordance with all
phases of good engineering practice.

[66 FR 64860, Dec. 12, 1991; 57 FR 43290, Sept.
18, 1992, as amended at 58 FR 27950, May 12,
1993]

§73.127 Use of multiplex transmission.

The licensee of an AM broadcast sta-
tion may use its AM carrier to trans-
mit signals not audible on ordinary
consumer receivers, for both broadcast
and non-broadcast purposes subject to
the following requirements:
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(a) Such use does not disrupt or de-
grade the station’s own programs or
the programs of other broadcast sta-
tions.

(b) AM carrier services that are com-
mon carrier in nature are subject to
common carrier regulation. Licensees
operating such services are required to
apply to the FCC for the appropriate
authorization and to comply with all
policies and rules applicable to the
service. Responsibility for making the
initial determinations of whether a
particular activity is common carriage
rests with the AM station licensee. Ini-
tial determinations by licensees are
subject to FCC examination and may
be reviewed at the FCC’s discretion.
AM carrier services that are private
carrier in nature must notify the Li-
censing Division of the Private Radio
Bureau at Gettysburg, Pennsylvania
17325, by letter, prior to initiating serv-
ice certifying compliance with 47 CFR
parts 90 and 94.

(c) AM carrier services are of a sec-
ondary nature under the authority of
the AM station authorization, and the
authority to provide such communica-
tions services may not be retained or
transferred in any manner separate
from the station’s authorization. The
grant or renewal of an AM station per-
mit or license is not furthered or pro-
moted by proposed or past service. The
permittee or licensee must establish
that the broadcast operation is in the
public interest wholly apart from the
subsidiary communications services
provided.

(d) The station identification, de-
layed recording, and sponsor identifica-
tion announcements required by
§§73.1201, 73.1208, and 73.1212 are not ap-
plicable to leased communications
services transmitted via services that
are not of a general broadcast program
nature.

(e) The licensee or permittee must
retain control over all material trans-
mitted in a broadcast mode via the sta-
tion’s facilities, with the right to re-
ject any material that it deems inap-
propriate or undesirable.
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(f) Installation of the multiplex
transmitting equipment must conform
with the requirements of §73.1690(e).

[47 FR 25345, June 11, 1982, as amended at 49
FR 34015, Aug. 28, 1984; 51 FR 41629, Nov. 18,
1986; 51 FR 44478, Dec. 10, 1986]

§73.128 AM
casting.

(a) An Am broadcast station may,
without specific authority from the
FCC, transmit stereophonic programs
upon installation of type accepted
stereophonic transmitting equipment
and the necessary measuring equip-
ment to determine that the stereo-
phonic transmissions conform to the
modulation characteristics specified in
paragraphs (b) and (c) of this section.
Stations transmitting stereophonic
programs prior to March 21, 1994 may
continue to do so until March 21, 1995
as long as they continue to comply
with the rules in effect prior to March
21, 1994.

(b) The following limitations on the
transmitted wave must be met to in-
sure compliance with the occupied
bandwidth limitations, compatibility
with AM receivers using envelope de-
tectors, and any applicable inter-
national agreements to which the FCC
is a party:

(1) The transmitted wave must meet
the occupied bandwidth specifications
of §73.44 under all possible conditions
of program modulation. Compliance
with requirement shall be dem-
onstrated either by the following spe-
cific modulation tests or other docu-

stereophonic broad-
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mented test procedures that are to be
fully described in the application for
type acceptance and the transmitting
equipment instruction manual. (See
§2.983(d)(8) and (j)).

(i) Main channel (L. + R) under all
conditions of amplitude modulations
for the stereophonic system but not ex-
ceeding amplitude modulation on nega-
tive peaks of 100%.

(ii) Stereophonic (L—R) modulated
with audio tones of the same amplitude
at the transmitter input terminals as
in paragraph (b)(i) of this section but
with the phase of either the L. or R
channel reversed.

(iii) Left and Right Channel only,
under all conditions of modulation for
the stereophonic system in use but not
exceeding amplitude modulation on
negative peaks of 100%.

(c) Effective on December 20, 1994,
stereophonic transmissions shall con-
form to the following additional modu-
lation characteristics:

(1) The audio response of the main (L
+ R) channel shall conform to the re-
quirements of the ANSI/EIA-549-1988,
NRSC-1 AM Preemphasis/Deemphasis
and Broadcast Transmission Band-
width Specifications (NRSC-1).

(2) The left and right channel audio
signals shall conform to frequency re-
sponse limitations dictated by ANSI/
EIA-549-1988.

(8) The stereophonic difference
(L—R) information shall be trans-
mitted by varying the phase of the car-
rier in accordance with the following
relationship:

m(L(t) - R(1))

¢

1+ m(L(t) + R(t))

where:

L(t) = audio signal left channel,

R(t) = audio signal right channel,

m = modulation factor, and

Mpeax(Li(t) + R(t)) = 1 for 100% amplitude mod-
ulation,

Mpeak(L(t) —R(t)) = 1 for 100% phase modula-
tion.

(4) The carrier phase shall advance in
a positive direction when a left channel
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signal causes the transmitter envelope
to be modulated in a positive direction.
The carrier phase shall likewise retard
(negative phase change) when a right
channel signal causes the transmitter
envelope to be modulated in a positive
direction. The phase modulation shall
be symmetrical for the condition of dif-
ference (L—R) channel information
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sent without the presence of envelope
modulation.

(5) Maximum angular modulation,
which occurs on negative peaks of the
left or right channel with no signal
present on the opposite channel
(L(t)=—0.75, R(t) = 0, or R(t)=—0.75,
L(t) = 0) shall not exceed 1.25 radians.

(6) A peak phase modulation of +0.785
radians under the condition of dif-
ference (L—R) channel modulation and
the absence of envelope (L + R) modu-
lation and pilot signal shall represent

47 CFR Ch. | (10-1-21 Edition)

(7) The composite signal shall con-
tain a pilot tone for indication of the
presence of stereophonic information.
The pilot tone shall consist of a 256 Hz
tone, with 3% or less total harmonic
distortion and a frequency tolerance of
+0.1 H,, which modulates the carrier
phase +0.05 radians peak, corresponding
to 5% L—R modulation when no other
modulation is present. The injection
level shall be 5%, with a tolerance of +
1, -1%.

(8) The composite signal shall be de-
scribed by the following expression:

E.=A|1+ mz C,pn cos(@g, t+0dg,)

n=1

m Y’ Cy, cos(0,t + Oy, )+.05 sin 507t

1+ mi Cq, cos((osnt + q;sn)

100% modulation of the difference
channel.

cos| @t +tan™' —0=l
where:

A = the unmodulated carrier voltage

m = the modulation index

Csn = the magnitude of the nth term of the
sum signal

0., = the angle of the nth order term = tan”’

04, = the angle of the nth order term = tan™

n=1

Can = the magnitude of the nth term of the
difference signal

s, = the nth order angular velocity of the
sum signal

®4qn = the nth order angular velocity of the
difference signal

o. = the angular velocity of the carrier

sn

sn

Bdn

dn
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A, and Bs, are the nth sine and cosine coeffi-
cients of Cs,

A, and By, are the nth sine and cosine coeffi-
cients of Cun

[568 FR 66301, Dec. 20, 1993]

§73.132 Territorial exclusivity.

No licensee of an AM broadcast sta-
tion shall have any arrangement with a
network organization which prevents
or hinders another station serving sub-
stantially the same area from broad-
casting the network’s programs not
taken by the former station, or which
prevents or hinders another station
serving a substantially different area
from broadcasting any program of the
network organization: Provided, how-
ever, That this section does not pro-
hibit arrangements under which the
station is granted first call within its
primary service area upon the net-
work’s programs. The term ‘‘network
organization’” means any organization
originating program material, with or
without commercial messages, and fur-
nishing the same to stations inter-
connected so as to permit simultaneous
broadcast by all or some of them. How-
ever, arrangements involving only sta-
tions under common ownership, or only
the rebroadcast by one station or pro-
gramming from another with no com-
pensation other than a lump-sum pay-
ment by the station rebroadcasting,
are not considered arrangements with
a network organization. The term ‘‘ar-
rangement” means any contract, ar-
rangement or understanding, expressed
or implied.

[42 FR 16422, Mar. 28, 1977]

§73.150

§73.150 Directional antenna systems.

(a) For each station employing a di-
rectional antenna, all determinations
of service provided and interference
caused shall be based on the inverse
distance fields of the standard radi-
ation pattern for that station. (As ap-
plied to nighttime operation the term
“‘standard radiation pattern’ shall in-
clude the radiation pattern in the hori-
zontal plane, and radiation patterns at
angles above this plane.)

(1) Parties submitting directional an-
tenna patterns pursuant to this section
and §73.152 (Modified standard pattern)
must submit patterns which are tab-
ulated and plotted in units of
millivolts per meter at 1 kilometer.

NOTE: Applications for new stations and for
changes (both minor and major) in existing
stations must use a standard pattern.

(b) The following data shall be sub-
mitted with an application for author-
ity to install a directional antenna:

(1) The standard radiation pattern for
the proposed antenna in the horizontal
plane, and where pertinent, tabulated
values for the azimuthal radiation pat-
terns for angles of elevation up to and
including 60 degrees, with a separate
section for each increment of 5 degrees.

(i) The standard radiation pattern
shall be based on the theoretical radi-
ation pattern. The theoretical radi-
ation pattern shall be calculated in ac-
cordance with the following mathe-
matical expression:

(Eq. 1)

E(0.8),, = ki F. 1,(6)/S, cos®cos(d; — o)+,
i=1

where:

E(9,0)en Represents the theoretical inverse
distance fields at one kilometer for the
given azimuth and elevation.

k Represents the multiplying constant
which determines the basic pattern size.
It shall be chosen so that the effective
field (RMS) of the theoretical pattern in
the horizontal plane shall be no greater
than the value computed on the assump-
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tion that nominal station power (see
§73.14) is delivered to the directional
array, and that a lumped loss resistance
of one ohm exists at the current loop of
each element of the array, or at the base
of each element of electrical height
lower than 0.25 wavelength, and no less
than the value required by §73.189(b)(2) of
this part for a station of the class and
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nominal power for which the pattern is
designed.

n  Represents the number of elements (tow-
ers) in the directional array.

i Represents the itk element in the array.

F; Represents the field ratio of the ith ele-
ment in the array.

0 Represents the vertical elevation angle
measured from the horizontal plane.

f;(0) represents the vertical plane radiation
characteristic of the i antenna. This
value depends on the tower height, as
well as whether the tower is top-loaded
or sectionalized. The various formulas
for computing f;(0) are given in §73.160.

S; Represents the electrical spacing of the
ith tower from the reference point.

¢; Represents the orientation (with respect
to true north) of the ith tower.

¢ Represents the azimuth (with respect to
true north).

y; Represents the electrical phase angle of

the current in the ith tower.
The standard radiation pattern shall
be constructed in accordance with the
following mathematical expression:

E(9.6),, =105, [E(0.6), ] +0?
(Eq. 2)

where:

E(9,0)sa represents the inverse distance fields
at one kilometer which are produced by
the directional antenna in the horizontal
and vertical planes. E(9,0)n represents
the theoretical inverse distance fields at
one kilometer as computed in accordance
with Eq. 1, above.

Q is the greater of the following two quan-
tities: 0.025g(0) By, or 10.0g(8) V Pyw

where:

2(0) is the vertical plane distribution fac-
tor, f(6), for the shortest element in the
array (see Eq. 2, above; also see §73.190, Fig-
ure 5). If the shortest element has an elec-
trical height in excess of 0.5 wavelength, g(0)
shall be computed as follows:

[ie)} 00625
&6)= """ 030776

E.s is the root sum square of the amplitudes
of the inverse fields of the elements of
the array in the horizontal plane, as used
in the expression for E(¢,0)n (see Eq. 1,
above), and is computed as follows:
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Pww is the nominal station power expressed
in kilowatts, see §73.14. If the nominal
power is less than one kilowatt, Pyw = 1.

(ii) Where the orthogonal addition of
the factor Q to E(¢,0)n results in a
standard pattern whose minimum
fields are lower than those found nec-
essary or desirable, these fields may be
increased by appropriate adjustment of
the parameters of E(@, 0)m.

(2) All patterns shall be computed for
integral multiples of five degrees, be-
ginning with zero degrees representing
true north, and, shall be plotted to the
largest scale possible on unglazed let-
ter-size paper (main engraving approxi-
mately 77 x 10") using only scale divi-
sions and subdivisions of 1,2,2.5, or 5
times 10nth, The horizontal plane pat-
tern shall be plotted on polar coordi-
nate paper, with the zero degree point
corresponding to true north. Patterns
for elevation angles above the hori-
zontal plane may be plotted in polar or
rectangular coordinates, with the pat-
tern for each angle of elevation on a
separate page. Rectangular plots shall
begin and end at true north, with all
azimuths labelled in increments of not
less than 20 degrees. If a rectangular
plot is used, the ordinate showing the
scale for radiation may be logarithmic.
Such patterns for elevation angles
above the horizontal plane need be sub-
mitted only upon specific request by
Commission staff. Minor lobe and null
detail occurring between successive
patterns for specific angles of elevation
need not be submitted. Values of field
strength on any pattern less than ten
percent of the maximum field strength
plotted on that pattern shall be shown
on an enlarged scale. Rectangular plots
with a logarithmic ordinate need not
utilize an expanded scale unless nec-
essary to show clearly the minor lobe
and null detail.

(3) The effective (RMS) field strength
in the horizontal plane of E(@,0)ad,
E(9,0)m and the root-sum-square (RSS)
value of the inverse distance fields of
the array elements at 1 kilometer, de-
rived from the equation for E(@,0)m.
These values shall be tabulated on the
page on which the horizontal plane pat-
tern is plotted, which shall be specifi-
cally labelled as the Standard Hori-
zontal Plane Pattern.
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(4) Physical description of the array,
showing:

(i) Number of elements.

(i1) Type of each element (i.e., guyed
or self-supporting, uniform cross sec-
tion or tapered (specifying base dimen-
sions), grounded or insulated, etc.)

(iii) Details of top loading, or sec-
tionalizing, if any.

(iv) Height of radiating portion of
each element in feet (height above base
insulator, or base, if grounded).

(v) Overall height of each element
above ground.

(vi) Sketch of antenna site, indi-
cating its dimensions, the location of
the antenna elements, thereon, their
spacing from each other, and their ori-
entation with respect to each other and
to true north, the number and length of
the radials in the ground system about
each element, the dimensions of ground
screens, if any, and bonding between
towers and between radial systems.

(5) Electrical description of the
array, showing:

(i) Relative amplitudes of the fields
of the array elements.

(ii) Relative time phasing of the
fields of the array elements in degrees
leading [ + ] or lagging [—1].

(iii) Space phasing between elements
in degrees.

(iv) Where waiver of the content of
this section is requested or upon re-
quest of the Commission staff, all as-
sumptions made and the basis therefor,
particularly with respect to the elec-
trical height of the elements, current
distribution along elements, efficiency
of each element, and ground conduc-
tivity.

(v) Where waiver of the content of
this section is requested, or upon re-
quest of the Commission staff, those
formulas used for computing E(@,0)m
and E(9,0)ws. Complete tabulation of
final computed data used in plotting
patterns, including data for the deter-
mination of the RMS value of the pat-
tern, and the RSS field of the array.

(6) The values used in specifying the
parameters which describe the array
must be specified to no greater preci-
sion than can be achieved with avail-
able monitoring equipment. Use of
greater precision raises a rebuttable
presumption of instability of the array.
Following are acceptable values of pre-
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cision; greater precision may be used
only upon showing that the monitoring
equipment to be installed gives accu-
rate readings with the specified preci-
sion.

(i) Field Ratio: 3 significant figures.

(ii) Phasing: to the nearest 0.1 degree.

(iii) Orientation (with respect to a
common point in the array, or with re-
spect to another tower): to the nearest
0.1 degree.

(iv) Spacing (with respect to a com-
mon point in the array, or with respect
to another tower): to the nearest 0.1 de-
gree.

(v) Electrical Height (for all param-
eters listed in Section 73.160): to the
nearest 0.1 degree.

(vi) Theoretical RMS (to determine
pattern size): 4 significant figures.

(vii) Additional requirements relat-
ing to modified standard patterns ap-
pear in §73.1562(c)(3) and (c)(4).

(7) Any additional information re-
quired by the application form.

(c) Sample calculations for the theo-
retical and standard radiation follow.
Assume a five Kkilowatt (nominal
power) station with a theoretical RMS
of 685 mV/m at one kilometer. Assume
that it is an in-line array consisting of
three towers. Assume the following pa-
rameters for the towers:

Rel- Rel-
Field Relative ative ative

Tower ratio | phasing | spac- | orienta-
ing tion

1.0 —128.5 0.0 0.0

1.89 0.0 110.0 285.0

1.0 128.5| 220.0 285.0

Assume that tower 1 is a typical
tower with an electrical height of 120
degrees. Assume that tower 2 is top-
loaded in accordance with the method
described in §73.160(b)(2) where A is 120
electrical degrees and B is 20 electrical
degrees. Assume that tower 3 is sec-
tionalized in accordance with the
method described in §73.160(b)(3) where
A is 120 electrical degrees, B is 20 elec-
trical degrees, C is 220 electrical de-
grees, and D is 15 electrical degrees.

The multiplying constant will be
323.6.

Following is a tabulation of part of
the theoretical pattern:
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. Vertical
Azimuth 0 30 60 angle
15.98 62.49 68.20
1225.30 819.79 234.54
0.43 18.46 34.56
82.62 51.52 26.38

If we further assume that the station
has a standard pattern, we find that Q,
for 6 =0, is 22.36.

Following is a tabulation of part of
the standard pattern:

; Vertical
Azimuth 0 30 60 angle
28.86 68.05 72.06
1286.78 860.97 246.41
23.48 26.50 37.18
89.87 57.03 28.87

The RMS of the standard pattern in
the horizontal plane is 719.63 mV/m at
one kilometer.

[36 FR 919, Jan. 20, 1971, as amended at 37 FR
529, Jan. 13, 1972; 41 FR 24134, June 15, 1976; 46
FR 11991, Feb. 12, 1981; 48 FR 24384, June 1,
1983; 51 FR 2707, Jan. 21, 1986; 52 FR 36877,
Oct. 1, 1987; 56 FR 64861, Dec. 12, 1991; 57 FR
43290, Sept. 18, 1992]

§73.151 Field strength measurements
to establish performance of direc-
tional antennas.

The performance of a directional an-
tenna may be verified either by field
strength measurement or by computer
modeling and sampling system
verification.

(a) In addition to the information re-
quired by the license application form,
the following showing must be sub-
mitted to establish, for each mode of
directional operation, that the effec-
tive measured field strength (RMS) at 1
kilometer (km) is not less than 85 per-
cent of the effective measured field
strength (RMS) specified for the stand-
ard radiation pattern, or less than that
specified in §73.189(b) for the class of
station involved, whichever is the high-
er value, and that the measured field
strength at 1 km in any direction does
not exceed the field shown in that di-
rection on the standard radiation pat-
tern for that mode of directional oper-
ation:

(1) A tabulation of inverse field
strengths in the horizontal plane at 1
km, as determined from field strength
measurements taken and analyzed in
accordance with §73.186, and a state-
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ment of the effective measured field
strength (RMS). Measurements shall be
made in the following directions:

(i) Those specified in the instrument
of authorization.

(ii) In major lobes. Generally, one ra-
dial is sufficient to establish a major
lobe; however, additional radials may
be required.

(iii) Along additional radials to es-
tablish the shape of the pattern. In the
case of a relatively simple directional
antenna pattern, a total of six radials
is sufficient. If two radials would be
more than 90° apart, then an additional
radial must be specified within that
arc. When more complicated patterns
are involved, that is, patterns having
several or sharp lobes or nulls, meas-
urements shall be taken along as many
as 12 radials to definitely establish the
pattern(s). Pattern symmetry may be
assumed for complex patterns which
might otherwise require measurements
on more than 12 radials.

(2) A tabulation of:

(i) The phase difference of the cur-
rent in each element with respect to
the reference element, and whether the
current leads (+) or lags (—) the cur-
rent in the reference element, as indi-
cated by the station’s antenna mon-
itor.

(ii) The ratio of the amplitude of the
radio frequency current in each ele-
ment to the current in the reference
element, as indicated on the station’s
antenna monitor.

(3) A monitoring point shall be estab-
lished on each radial for which the con-
struction permit specifies a limit. The
following information shall be supplied
for each monitoring point:

(i) Measured field strength.

(ii) An accurate and detailed descrip-
tion of each monitoring point. The de-
scription may include, but shall not be
limited to, geographic coordinates de-
termined with a Global Positioning
System receiver.

(iii) Clear photographs taken with
the field strength meter in its meas-
uring position and with the camera so
located that its field of view takes in
as many pertinent landmarks as pos-
sible.

(b) For stations authorized to operate
with simple directional antenna sys-
tems (e.g., two towers) in the 1605-1705
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kHz band, the measurements to sup-
port pattern RMS compliance referred
to in paragraphs (a)(1)(ii) and (a)(1)(@iii)
of this section are not required. In such
cases, measured radials are required
only in the direction of short-spaced al-
lotments, or in directions specifically
identified by the Commission.

(c) Computer modeling and sample Sys-
tem verification of modeled parameters to
establish operation of a directional an-
tenna consistent with the theoretical pat-
tern. BEach element of the directional
array shall be modeled by use of a
method of moments computer program,
using the physical characteristics of
each element to establish a model that
does not violate any of the internal
constraints of the computer program.
Only arrays consisting of series-fed ele-
ments may have their performance
verified by computer modeling and
sample system verification.

(1) A matrix of impedance measure-
ments at the base and/or feed point of
each element in the array, with all
other elements shorted and/or open
circuited at their respective measure-
ment locations, shall be made. The
physical model of the individual an-
tenna elements used in the computer
program may be varied to match the
measured impedance matrix, but the
actual spacings and orientations of the
array elements must be used. Towers
may be modeled using individual
vertical wires to represent them, or
with multiple wires representing their
leg and cross-member sections. The re-
sulting model description (consisting
of the length, radius, and number of
segments of each wire for arrays using
vertical wire sections to represent the
towers, or the length, end-point coordi-
nates, and radius of each wire used to
represent leg and cross-member sec-
tions for arrays using detailed tower
structure representations) as well as
the assumed input feed and base region
stray reactances shall be used to gen-
erate the drive impedances and sample
system parameter values for the oper-
ating directional antenna pattern pa-
rameters.

(i) For arrays using vertical wires to
represent each tower, the radii of cyl-
inders shall be no less than 80 percent
and no more than 150 percent of the ra-
dius of a circle with a circumference
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equal to the sum of the widths of the
tower sides.

(ii) For arrays using multiple wires
to represent leg and cross-member sec-
tions, the individual legs of the tower
may be modeled at their actual diame-
ters with appropriate interconnecting
segments representing cross-members
at regular intervals.

(iii) No less than one segment for
each 10 electrical degrees of the tower’s
physical height shall be used for each
element in the array.

(iv) Base calculations shall be made
for a reference point at ground level or
within one electrical degree elevation
of the actual feed point.

(v) For uniform cross-section towers
represented by vertical wires, each
wire used for a given tower shall be be-
tween 75 to 125 percent of the physical
length represented.

(vi) For self-supporting towers,
stepped-radius wire sections may be
employed to simulate the physical tow-
er’s taper, or the tower may be mod-
eled with individual wire sections rep-
resenting the legs and cross members.

(vii) The lumped series inductance of
the feed system between the output
port of each antenna tuning unit and
the associated tower shall be no great-
er than 10 pH unless a measured value
from the measurement point to the
tower base with its insulator short
circuited is used.

(viii) The shunt capacitance used to
model the base region effects shall be
no greater than 250 pF unless the meas-
ured or manufacturer’s stated capaci-
tance for each device other than the
base insulator is used. The total capac-
itance of such devices shall be limited
such that in no case will their total ca-
pacitive reactance be less than five
times the magnitude of the tower base
operating impedance without their ef-
fects being considered. This ‘‘five
times”’ requirement only applies when
the total capacitance used to model
base region effects exceeds 250 pF and
when base current sampling is used.

(ix) The orientation and distances
among the individual antenna towers
in the array shall be confirmed by a
post-construction certification by a
land surveyor (or, where permitted by
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local regulation, by an engineer) li-
censed or registered in the state or ter-
ritory where the antenna system is lo-
cated. Stations submitting a moment
method proof for a pattern using tow-
ers that are part of an authorized AM
array are exempt from the requirement
to submit a surveyor’s certification,
provided that the tower geometry of
the array is not being modified and
that no new towers are being added to
the array.

(x) An AM station that verified the
performance of its directional antenna
system using computer modeling and
sampling system verification under
this rule section, that makes modifica-
tions to tower or system components
above the base insulator, shall follow
the procedures set forth in section
1.30003(b)(2) of this chapter.

(2)(i) The computer model, once
verified by comparison with the meas-
ured base impedance matrix data, shall
be used to determine the appropriate
antenna monitor parameters. The mo-
ment method modeled parameters shall
be established by using the verified
moment method model to produce
tower current distributions that, when
numerically integrated and normalized
to the reference tower, are identical to
the specified field parameters of the
theoretical directional antenna pat-
tern. The samples used to drive the an-
tenna monitor may be current trans-
formers or voltage sampling devices at
the outputs of the antenna matching
networks or sampling loops located on
the towers. If sample loops are used,
they shall be located at the elevation
where the current in the tower would
be at a minimum if the tower were
detuned in the horizontal plane, as de-
termined by the moment method
model parameters used to determine
the antenna monitor parameters. Sam-
ple loops may be employed only when
the towers are identical in cross-sec-
tional structure, including both leg and
cross member characteristics; if the
towers are of unequal height, the sam-
ple loops shall be mounted identically
with respect to tower cross members at
the appropriate elevations above the
base insulator. If the tower height used
in the model is other than the physical
height of the tower, the sampling loop
shall be located at a height that is the
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same fraction of the total tower height
as the minimum in tower current with
the tower detuned in the model. Sam-
ple lines from the sensing element to
the antenna monitor must be equal in
both length (within one electrical de-
gree) and characteristic impedance
(within two ohms), as established by
impedance measurements, including at
the open-circuit resonant frequency
closest to carrier frequency to estab-
lish length, at frequencies cor-
responding to odd multiples of ¥ wave-
length immediately above and below
the open circuit resonant frequency
closest to carrier frequency, while open
circuited, to establish characteristic
impedance, and at carrier frequency or,
if necessary, at nearby frequencies
where the magnitude of the measured
impedance is no greater than 200 ohms
with the sampling devices connected.
Samples may be obtained from current
transformers at the output of the an-
tenna coupling and matching equip-
ment for base-fed towers whose actual
electrical height is 120 degrees or less,
or greater than 190 electrical degrees.
Samples may be obtained from base
voltage sampling devices at the output
of the antenna coupling and matching
equipment for base-fed towers whose
actual electrical height is greater than
105 degrees. Samples obtained from
sample loops located as described
above can be used for any height of
tower. For towers using base current or
base voltage sampling derived at the
output of the antenna coupling and
matching equipment, the sampling de-
vices shall be disconnected and cali-
brated by measuring their outputs with
a common reference signal (a current
through them or a voltage across them,
as appropriate) and the calibration
must agree within the manufacturer’s
specifications. A complete description
of the sampling system, including the
results of the measurements described
in this paragraph, shall be submitted
with the application for license.

(ii) Proper adjustment of an antenna
pattern shall be determined by correla-
tion between the measured antenna
monitor sample indications and the pa-
rameters calculated by the method of
moments program, and by correlation
between the measured matrix
impedances for each tower and those
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calculated by the method of moments
program. The antenna monitor sample
indications must be initially adjusted
to agree with the moment method
model within +5 percent for the field
ratio and 3 degrees in phase. The
measured matrix impedances must
agree with the moment method model
within +2 ohms and +4 percent for re-
sistance and reactance.

(3) When the application for an ini-
tial license for a directional antenna
system is submitted that is based on
computer modeling and sample system
verification, reference field strength
measurement locations shall be estab-
lished in the directions of pattern
minima and maxima. On each radial
corresponding to a pattern minimum
or maximum, there shall be at least
three measurement locations. The field
strength shall be measured at each ref-
erence location at the time of the proof
of performance. The license application
shall include the measured field
strength values at each reference
point, along with a description of each
measurement location, including GPS
coordinates and datum reference. New
reference field strength measurements
are not required for subsequent license
applications for the same directional
antenna pattern and physical facilities.

[36 FR 919, Jan. 20, 1971, as amended at 42 FR
36828, July 18, 1977; 49 FR 23348, June 6, 1984;
50 FR 32416, Aug. 12, 1985; 56 FR 64862, Dec. 12,
1991; 63 FR 33876, June 22, 1998; 66 FR 20756,
Apr. 25, 2001; 73 FR 64561, Oct. 30, 2008; 82 FR
51165, Nov. 3, 2017]

§73.152 Modification of directional an-
tenna data.

(a) If, after construction and final ad-
justment of a directional antenna, a
measured inverse distance field in any
direction exceeds the field shown on
the standard radiation pattern for the
pertinent mode of directional oper-
ation, an application shall be filed,
specifying a modified standard radi-
ation pattern and/or such changes as
may be required in operating param-
eters so that all measured effective
fields will be contained within the
modified standard radiation pattern.
Permittees may also file an application
specifying a modified standard radi-
ation pattern, even when measured ra-
diation has not exceeded the standard
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pattern, in order to allow additional
tolerance for monitoring point limits.

(b) If, following a partial proof of per-
formance, a licensee discovers that ra-
diation exceeds the standard pattern
on one or more radials because of cir-
cumstances beyond the licensee’s con-
trol, a modified standard pattern may
be requested. The licensee shall sub-
mit, concurrently, Forms 301-AM and
302-AM. Form 301-AM shall include an
exhibit demonstrating that no inter-
ference would result from the aug-
mentation. Form 302-AM shall include
the results of the partial proof, along
with full directional and nondirec-
tional measurements on the radial(s)
to be augmented, including close-in
points and a determination of the in-
verse distance field in accordance with
§73.186.

(¢) Normally, a modified standard
pattern is not acceptable at the initial
construction permit stage, before a
proof-of-performance has been com-
pleted. However, in certain cases,
where it can be shown that modifica-
tion is necessary, a modified standard
pattern will be acceptable at the initial
construction permit stage. Following is
a non-inclusive list of items to be con-
sidered in determining whether a modi-
fication is acceptable at the initial
construction permit stage:

(1) When the proposed pattern is es-
sentially the same as an existing pat-
tern at the same antenna site. (e.g., A
DA-D station proposing to become a
DA-1 station.)

(2) Excessive reradiating structures,
which should be shown on a plat of the
antenna site and surrounding area.

(3) Other environmental factors; they
should be fully described.

(4) Judgment and experience of the
engineer preparing the engineering
portion of the application. This must
be supported with a full discussion of
the pertinent factors.

(d) The following general principles
shall govern the situations in para-
graphs (a), (b), and (¢) in this section:

(1) Where a measured field in any di-
rection will exceed the authorized
standard pattern, the license applica-
tion may specify the level at which the
input power to the antenna shall be
limited to maintain the measured field
at a value not in excess of that shown
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on the standard pattern, and shall
specify the common point current cor-
responding to this power level. This
value of common point current will be
specified on the license for that sta-
tion.

(2) Where any excessive field does not
result in objectionable interference to
another station, a modification of con-
struction permit application may be
submitted with a modified standard
pattern encompassing all augmented
fields. The modified standard pattern
shall supersede the previously sub-
mitted standard radiation pattern for
that station in the pertinent mode of
directional operation. Following are
the possible methods of creating a
modified standard pattern:

(i) The modified pattern may be com-
puted by making the entire pattern
larger than the original pattern (i.e.,
have a higher RMS value) if the meas-
ured fields systematically exceed the
confines of the original pattern. The
larger pattern shall be computed by
using a larger multiplying constant, k,
in the theoretical pattern equation
(Eq. 1) in §73.150(b)(1).

(ii) Where the measured field exceeds
the pattern in discrete directions, but
objectionable interference does not re-
sult, the pattern may be expanded over
sectors including these directions.
When this ‘“‘augmentation’” is desired,
it shall be achieved by application of
the following equation:

E(Q0)aug = V{ E(@0)sa }2 + A{g(8) cos (180
Da/S }2

where:

E(00), is the standard pattern field at some
particular azimuth and elevation angle,
before augmentation, computed pursuant
to Eq. 2, §73.150(b)(1)(1).

E(9.0)ag. is the field in the direction specified
above, after augmentation.

A = E(Q, 0)2aug—E(p, O)%stq in which ¢ is the
central azimuth of augmentation. E(g
Oy and E(p, O)ys are the fields in the
horizontal plane at the central azimuth
of augmentation.

NOTE: ‘“‘A” must be positive, except during
the process of converting non-standard pat-
terns to standard patterns pursuant to the
Report and Order in Docket No. 21473, and in
making minor changes to stations with pat-
terns developed during the conversion. How-
ever, even when ““A’’ is negative, ‘“‘A”’ cannot
be so negative that E(¢ o)., is less than
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E(90), at any azimuth or vertical elevation
angle.

g(0) is defined in §73.150(b)(1)(d).

S is the angular range, or ‘‘span’’, over which
augmentation is applied. The span is cen-
tered on the central azimuth of aug-
mentation. At the limits of the span, the
augmented pattern merges into the un-
augmented pattern. Spans may overlap.

Da is the absolute horizontal angle between
the azimuth at which the augmented pat-
tern value is being computed and the
central azimuth of augmentation. (Da
cannot exceed 1/2 S.)

In the case where there are spans
which overlap, the above formula shall
be applied repeatedly, once for each
augmentation, in ascending order of
central azimuth of augmentation, be-
ginning with zero degrees representing
true North. Note that, when spans
overlap, there will be, in effect, an aug-
mentation of an augmentation. And, if
the span of an earlier augmentation
overlaps the central azimuth of a later
augmentation, the value of ““A” for the
later augmentation will be different
than the value of “A” without the
overlap of the earlier span.

(iii) A combination of paragraphs
(d)(2)(1) and (d)(2)(ii), of this section,
with (d)(2)(i) being applied before
(d)(2)(ii) is applied.

(iv) Where augmentation is allowable
under the terms of this section, the re-
quested amount of augmentation shall
be centered upon the measured radial
and shall not exceed the following:

(A) The actual measured inverse dis-
tance field value, where the radial does
not involve a required monitoring
point.

(B) 120% of the actual measured in-
verse field value, where the radial has
a monitoring point required by the in-
strument of authorization.

Whereas some pattern smoothing can
be accommodated, the extent of the re-
quested span(s) shall be minimized and
in no case shall a requested augmenta-
tion span extend to a radial azimuth
for which the analyzed measurement
data does not show a need for aug-
mentation.

(3) A Modified Standard Pattern shall
be specifically labeled as such, and
shall be plotted in accordance with the
requirements of paragraph (b)(2) of
§73.150. The effective (RMS) field
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strength in the horizontal plane of
E(@a)sa E(po)n and the root sum
square (RSS) value of the inverse fields
of the array elements (derived from the
equation for E(¢a),), shall be tabulated
on the page on which the horizontal
plane pattern is plotted. Where sector
augmentation has been employed in de-
signing the modified pattern, the direc-
tion of maximum augmentation (i.e.,
the central azimuth of augmentation)
shall be indicated on the horizontal
plane pattern for each augmented sec-
tor, and the limits of each sector shall
also be shown. Field values within an
augmented sector, computed prior to
augmentation, shall be depicted by a
broken line.

(4) There shall be submitted, for each
modified standard pattern, complete
tabulations of final computed data
used in plotting the pattern. In addi-
tion, for each augmented sector, the
central azimuth of augmentation, span,
and radiation at the central azimuth of
augmentation (E(¢0)..g) shall be tab-
ulated.

(5) The parameters used in computing
the modified standard pattern shall be
specified with realistic precision. Fol-
lowing is a list of the maximum ac-
ceptable precision:

(i) Central Azimuth of Augmenta-
tion: to the nearest 0.1 degree.

(ii) Span: to the nearest 0.1 degree.

(iii) Radiation at Central Azimuth of
Augmentation: 4 significant figures.

(e) Sample calculations for a modi-
fied standard pattern follow. First, as-
sume the existing standard pattern in
§73.150(c). Then, assume the following
augmentation parameters:

Central Radiation
Augmentation number azi- Span at central
muth azimuth
110 40 1,300
240 50 52
250 10 130
Following is a tabulation of part of
the modified standard pattern:
: Vertical
Azimuth 0 30 60 angle
28.86 68.05 72.06
1,299.42 872.14 254.21
39.00 35.74 38.71
100.47 66.69 32.78
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[46 FR 11992, Feb. 12, 1981, as amended at 56
FR 64862, Dec. 12, 1991; 66 FR 20756, Apr. 25,
2001]

§73.153 Field strength measurements
in support of applications or evi-
dence at hearings.

In the determination of interference,
groundwave field strength measure-
ments will take precedence over theo-
retical values, provided such measure-
ments are properly taken and pre-
sented. When measurements of
groundwave signal strength are pre-
sented, they shall be sufficiently com-
plete in accordance with §73.186 to de-
termine the field strength at 1 mile in
the pertinent directions for that sta-
tion. The antenna resistance measure-
ments required by §73.186 need not be
taken or submitted.

[44 FR 36037, June 20, 1979, as amended at 56
FR 64862, Dec. 12, 1991]

§73.154 AM directional antenna par-
tial proof of performance measure-
ments.

(a) A partial proof of performance
consists of at least 8 field strength
measurements made on each of the
radials that includes a monitoring
point.

(b) The measurements are to be made
within 3 to 15 kilometers from the cen-
ter of the antenna array. When a moni-
toring point as designated on the sta-
tion authorization lies on a particular
radial, one of the measurements must
be made at that point. One of the fol-
lowing methods shall be used for the
partial proof:

(1) Measurement points shall be se-
lected from the points measured in lat-
est full proof of performance provided
that the points can be identified with
reasonable certainty, and that land de-
velopment or other factors have not
significantly altered propagation char-
acteristics since the last full proof. At
each point, the licensee shall measure
directional field strength for compari-
son to either the directional or the
nondirectional field strength measured
at that point in the last full proof.

(2) In the event that a meaningful
comparison to full proof measurements
cannot be made, the licensee shall
measure both directional and nondirec-
tional field strength at eight points on
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each radial. The points need not be
limited to those measured in the last
full proof of performance.

(c) The results of the measurements
are to be analyzed as follows. Either
the arithmetic average or the loga-
rithmic average of the ratios of the
field strength at each measurement
point to the corresponding field
strength in the most recent complete
proof of performance shall be used to
establish the inverse distance fields.
(The logarithmic average for each ra-
dial is the antilogarithm of the mean
of the logarithms of the ratios of field
strength (new to old) for each measure-
ment location along a given radial).
When new nondirectional measure-
ments are used as the reference, as de-
scribed in paragraph (b)(2) of this sec-
tion, either the arithmetic or loga-
rithmic averages of directional to non-
directional field strength on each ra-
dial shall be used in conjunction with
the measured nondirectional field from
the last proof to establish the inverse
distance field.

(d) The result of the most recent par-
tial proof of performance measure-
ments and analysis is to be retained in
the station records available to the
FCC upon request. Maps showing new
measurement points, i.e., points not
measured in the last full proof, shall be
associated with the partial proof in the
station’s records, and shall be provided
to the FCC upon request.

[66 FR 20756, Apr. 25, 2001, as amended at 82
FR 51165, Nov. 3, 2017]

§73.155 Directional antenna perform-
ance recertification.

A station licensed with a directional
antenna pattern pursuant to a proof of
performance using moment method
modeling and internal array param-
eters as described in §73.151(c) shall re-
certify the performance of the antenna
monitor sampling system only in the
case of repair to or replacement of af-
fected system components, and then
only as to the repaired or replaced sys-
tem components. Any recertification of
repaired or replaced system compo-
nents shall be performed in the same
manner as an original certification of
the affected system components under
§73.151(c)(2)(i) of this part. The results
of the recertification measurements
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shall be retained in the station’s public
inspection file.

[82 FR 51162, Nov. 3, 2017]

§73.157 Antenna testing during day-
time.

(a) The licensee of a station using a
directional antenna during daytime or
nighttime hours may, without further
authority, operate during daytime
hours with the licensed nighttime di-
rectional facilities or with a nondirec-
tional antenna when conducting moni-
toring point field strength measure-
ments or antenna proof of performance
measurements.

(b) Operation pursuant to this sec-
tion is subject to the following condi-
tions:

(1) No harmful interference will be
caused to any other station.

(2) The FCC may notify the licensee
to modify or cease such operation to
resolve interference complaints or
when such action may appear to be in
the public interest, convenience and
necessity.

(3) Such operation shall be under-
taken only for the purpose of taking
monitoring point field strength meas-
urements or antenna proof of perform-
ance measurements, and shall be re-
stricted to the minimum time required
to accomplish the measurements.

(4) Operating power in the nondirec-
tional mode shall be adjusted to the
same power as was utilized for the
most recent nondirectional proof of
performance covering the licensed fa-
cilities.

[60 FR 30947, July 31, 1985]

§73.158 Directional
toring points.

antenna moni-

(a) When a licensee of a station using
a directional antenna system finds that
a field monitoring point, as specified
on the station authorization, is no
longer accessible or is unsuitable be-
cause of nearby construction or other
disturbances to the measured field, an
application to change the monitoring
point location, including FCC Form
302-AM, is to be promptly submitted to
the FCC in Washington, DC.

(1) If the monitoring point has be-
come inaccessible or otherwise unsuit-
able, but there has been no significant
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construction or other change in the vi-
cinity of the monitoring point which
may affect field strength readings, the
licensee shall select a new monitoring
point from the points measured in the
last full proof of performance. A recent
field strength measurement at the new
monitoring point shall also be pro-
vided.

(2) Alternatively, if changes in the
electromagnetic environment have af-
fected field strength readings at the
monitoring point, the licensee shall
submit the results of a partial proof of
performance, analyzed in accordance
with §73.154, on the affected radial.

(3) The licensee shall submit an accu-
rate, written description of the new
monitoring point in relation to nearby
permanent landmarks.

(4) The licensee shall submit a photo-
graph showing the new monitoring
point in relation to nearby permanent
landmarks that can be used in locating
the point accurately at all times
throughout the year. Do not use sea-
sonal or temporary features in either
the written descriptions or photo-
graphs as landmarks for locating field
points.

(b) When the description of the moni-
toring point as shown on the station li-
cense is no longer correct due to road
or building construction or other
changes, the licensee must prepare and
file with the FCC, in Washington, DC, a
request for a corrected station license
showing the new monitoring point de-
scription. The request shall include the
information specified in paragraphs

£(9) =
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(a)(3) and (4) of this section, and a copy
of the station’s current license.

[66 FR 20757, Apr. 25, 2001, as amended at 84
FR 2758, Feb. 8, 2019]

§73.160 Vertical plane radiation char-
acteristics, f(0).

(a) The vertical plane radiation char-
acteristics show the relative field being
radiated at a given vertical angle, with
respect to the horizontal plane. The
vertical angle, represented as 0, is 0 de-
grees in the horizontal plane, and 90 de-
grees when perpendicular to the hori-
zontal plane. The vertical plane radi-
ation characteristic is referred to as
f(6). The generic formula for f(0) is:

1(8) = E(8)/E(O)

where:

E(6) is the radiation from the tower at angle
6.

E(O) is the radiation from the tower in the
horizontal plane.

(b) Listed below are formulas for f(6)
for several common towers.

(1) For a typical tower, which is not
top-loaded or sectionalized, the fol-
lowing formula shall be used:

cos (G sin 8) —cos G
(I—cos G) cos©

f(0) =

where:

G is the electrical height of the tower, not
including the base insulator and pier. (In
the case of a folded unipole tower, the
entire radiating structure’s electrical
height is used.)

(2) For a top-loaded tower, the fol-
lowing formula shall be used:

cos B cos (A sin 08) —sin 0 sin B sin (A sin 0) —cos (A +B)

cos 0 (cos B—cos (A +B))

where:

A is the physical height of the tower, in elec-
trical degrees, and

B is the difference, in electrical degrees, be-
tween the apparent electrical height (G,
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based on current distribution) and the
actual physical height.

G is the apparent electrical height: the sum
of A and B; A + B.

See Figure 1 of this section.
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§ 73.160, Fi6. 1

(3) For a sectionalized tower, the fol-
lowing formula shall be used:
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{sin A [cos B cos (A sin ) —cos G]+

sin B [cos D cos (C sin 0) —sin 6 sin D sin (C sin 0) — cos A cos (A sin 0)]}

£(9) =

cos O [sin A (cos B—cos G) +sin B (cos D—cos A)]

where:

A is the physical height, in electrical de-
grees, of the lower section of the tower.

B is the difference between the apparent
electrical height (based on current dis-
tribution) of the lower section of the
tower and the physical height of the
lower section of the tower.

C is the physical height of the entire tower,
in electrical degrees.
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D is the difference between the apparent
electrical height of the tower (based on
current distribution of the upper section)
and the physical height of the entire
tower. D will be zero if the sectionalized
tower is not top-loaded.

G is the sum of A and B; A + B.

H is the sum of C and D; C + D.

Ais the difference between H and A; H—A.

See Figure 2 of this section.
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A+B
C+D A

0 current

§ 73.160, Fie. 2

(c) One of the above f(0) formulas ticular type of antenna. If a special for-
must be used in computing radiation in mula is submitted, it must be accom-
the vertical plane, unless the applicant panied by a complete derivation and
submits a special formula for a par-
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sample calculations. Submission of val-
ues for f(6) only in a tabular or graph-
ical format (i.e., without a formula) is
not acceptable.

(d) Following are sample calcula-
tions. (The number of significant fig-
ures shown here should not be inter-
preted as a limitation on the number of
significant figures used in actual cal-
culations.)

(1) For a typical tower, as described
in paragraph (b)(1) of this section, as-
sume that G = 120 electrical degrees:

) f(0)
0 1.0000
30 0.7698
60 0.3458

(2) For a top-loaded tower, as de-
scribed in paragraph (b)(2) of this sec-
tion, assume A = 120 electrical degrees,
B = 20 electrical degrees, and G = 140
electrical degrees, (120 + 20):

) f(0)
0 1.0000
30 0.7364
60 0.2960

(3) For a sectionalized tower, as de-
scribed in paragraph (b)(3) of this sec-
tion, assume A = 120 electrical degrees,
B = 20 electrical degrees, C = 220 elec-
trical degrees, D 15 electrical de-
grees, G = 140 electrical degrees (120 +
20), H = 235 electrical degrees (220 + 15),
and A = 115 electrical degrees (235—120):

0 f(6)
0 1.0000
30 0.5930
60 0.1423

[46 FR 11993, Feb. 12, 1981]

§73.182 Engineering standards of allo-
cation.

(a) Sections 73.21 to 73.37, inclusive,
govern allocation of facilities in the
AM broadcast band 535-1705 kHz. §73.21
establishes three classes of channels in
this band, namely, clear, regional and
local. The classes and power of AM
broadcast stations which will be as-
signed to the various channels are set
forth in §73.21. The classifications of
the AM broadcast stations are as fol-
lows:
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(1) Class A stations operate on clear
channels with powers no less than
10kW nor greater than 50 kKW. These
stations are designed to render primary
and secondary service over an extended
area, with their primary services areas
protected from objectionable inter-
ference from other stations on the
same and adjacent channels. Their sec-
ondary service areas are protected
from objectionable interference from
co-channel stations. For purposes of
protection, Class A stations may be di-
vided into two groups, those located in
any of the contiguous 48 States and
those located in Alaska in accordance
with §73.25.

(i) The mainland U.S. Class A sta-
tions are those assigned to the chan-
nels allocated by §73.25. The power of
these stations shall be 50 KkW. The Class
A stations in this group are afforded
protection as follows:

(A) Daytime. To the 0.1 mV/m
groundwave contour from stations on
the same channel, and to the 0.5 mV/m
groundwave contour from stations on
adjacent channels.

(B) Nighttime. To the 0.5 mV/m-50%
skywave contour from stations on the
same channels.

(ii) Class A stations in Alaska oper-
ate on the channels allocated by §73.25
with a minimum power of 10 kW, a
maximum power of 50 KW and an an-
tenna efficiency of 215 mV/m/KW at 1
kilometer. Stations operating on these
channels in Alaska which have not
been designated as Class A stations in
response to licensee request will con-
tinue to be considered as Class B sta-
tions. During daytime hours a Class A
station in Alaska is protected to the
100 uV/m groundwave contour from co-
channel stations. During nighttime
hours, a Class A station in Alaska is
protected to the 100 puV/m-50 percent
skywave contour from co-channel sta-
tions. The 0.5 mV/m groundwave con-
tour is protected both daytime and
nighttime from stations on adjacent
channels.

NoTE: In the Report and Order in MM
Docket No. 83-807, the Commission des-
ignated 15 stations operating on U.S. clear
channels as Alaskan Class A stations. Eleven
of these stations already have Alaskan Class
A facilities and are to be protected accord-
ingly. Permanent designation of the other
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four stations as Alaskan Class A is condi-
tioned on their constructing minimum Alas-
kan Class A facilities no later than Decem-
ber 31, 1989. Until that date or until such fa-
cilities are obtained, these four stations
shall be temporarily designated as Alaskan
Class A stations, and calculations involving
these stations should be based on existing fa-
cilities but with an assumed power of 10 KW.
Thereafter, these stations are to be pro-
tected based on their actual Alaskan Class A
facilities. If any of these stations does not
obtain Alaskan Class A facilities in the pe-
riod specified, it is to be protected as a Class
B station based on its actual facilities. These
four stations may increase power to 10 kW
without regard to the impact on co-channel
Class B stations. However, power increases
by these stations above 10 kW (or by existing
Alaskan Class A stations beyond their cur-
rent power level) are subject to applicable
protection requirements for co-channel Class
B stations. Other stations not on the original
list but which meet applicable requirements
may obtain Alaskan Class A status by seek-
ing such designation from the Commission.
If a power increase or other change in facili-
ties by a station not on the original list is
required to obtain minimum Alaskan Class A
facilities, any such application shall meet
the interference protection requirements ap-
plicable to an Alaskan Class A proposal on
the channel.

(2) Class B stations are stations
which operate on clear and regional
channels with powers not less than 0.25
KW nor more than 50 KW. These sta-
tions render primary service only, the
area of which depends on their geo-
graphical location, power, and fre-
quency. It is recommended that Class B
stations be located so that the inter-
ference received from other stations
will not limit the service area to a
groundwave contour value greater than
2.0 mV/m nighttime and to the 0.5 mV/
m groundwave contour daytime, which
are the values for the mutual protec-
tion between this class of stations and
other stations of the same class.

NOTE: See §§73.21(b)(1) and 73.26(b) con-
cerning power restrictions and classifica-
tions relative to Class B, Class C, and Class
D stations in Alaska, Hawaii, Puerto Rico
and the U.S. Virgin Islands. Stations in the
above-named places that are reclassified
from Class C to Class B stations under
§73.26(b) shall not be authorized to increase
power to levels that would increase the
nighttime interference-free limit of co-chan-
nel Class C stations in the conterminous
United States.
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(3) Class C stations operate on local
channels, normally rendering primary
service to a community and the subur-
ban or rural areas immediately contig-
uous thereto, with powers not less than
0.25 kKW, nor more than 1 kW, except as
provided in §73.21(c)(1). Such stations
are normally protected to the daytime
0.5 mV/m contour. On local channels
the separation required for the daytime
protection shall also determine the
nighttime separation. Where direc-
tional antennas are employed daytime
by Class C stations operating with
more than 0.256 kW power, the separa-
tions required shall in no case be less
than those necessary to afford protec-
tion, assuming nondirectional oper-
ation with 0.256 kW. In no case will 0.25
kKW or greater nighttime power be au-
thorized to a station unable to operate
nondirectionally with a power of 0.25
KW during daytime hours. The actual
nighttime limitation will be cal-
culated. For nighttime protection pur-
poses, Class C stations in the 48 contig-
uous United States may assume that
stations in Alaska, Hawaii, Puerto
Rico, and the U.S. Virgin Islands oper-
ating on 1230, 1240, 1340, 1400, 1450, and
1490 kHz are Class C stations.

(4) Class D stations operate on clear
and regional channels with daytime
powers of not less than 0.25 kW (or
equivalent RMS field of 107.56 mV/m at
1 kilometer if less than 0.25 kW) and
not more than 50 kW. Class D stations
that have previously received night-
time authority to operate with powers
of less 0.25 kW (or equivalent RMS
fields of less than 107.5 mV/m at 1 kilo-
meter) are not required to provide
nighttime coverage in accordance with
§73.24(i) and are not protected from in-
terference during nighttime hours.
Such nighttime authority is permitted
on the basis of full nighttime protec-
tion being afforded to all Class A and
Class B stations.

(b) When a station is already limited
by interference from other stations to
a contour value greater than that nor-
mally protected for its class, the indi-
vidual received limits shall be the es-
tablished standard for such station
with respect to interference from each
other station.

(c) The four classes of AM broadcast
stations have in general three types of
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service areas, i.e., primary, secondary
and intermittent. (See §73.14 for the
definitions of primary, secondary, and
intermittent service areas.) Class A
stations render service to all three
areas. Class B stations render service
to a primary area but the secondary
and intermittent service areas may be
materially limited or destroyed due to
interference from other stations, de-
pending on the station assignments in-
volved. Class C and Class D stations
usually have only primary service
areas. Interference from other stations
may limit intermittent service areas
and generally prevents any secondary
service to those stations which operate
at night. Complete intermittent serv-
ice may still be obtained in many cases
depending on the station assignments
involved.

(d) The groundwave signal strength
required to render primary service is 2
mV/m for communities with popu-
lations of 2,500 or more and 0.5 mV/m
for communities with populations of
less than 2,500. See §73.184 for curves
showing distance to various
groundwave field strength contours for
different frequencies and ground con-
ductivities, and also see §73.183,
“Groundwave signals.”’

(e) A Class C station may be author-
ized to operate with a directional an-
tenna during daytime hours providing
the power is at least 0.25 kW. In com-
puting the degrees of protection which
such antenna will afford, the radiation
produced by the directional antenna
system will be assumed to be no less, in
any direction, than that which would
result from non-directional operation
using a single element of the direc-
tional array, with 0.25 kKW.

(f) All classes of broadcast stations
have primary service areas subject to
limitation by fading and noise, and in-
terference from other stations to the
contours set out for each class of sta-
tion.

(g) Secondary service is provided dur-
ing nighttime hours in areas where the
skywave field strength, 50% or more of
the time, is 0.5 mV/m or greater (0.1
mV/m in Alaska). Satisfactory sec-
ondary service to cities is not consid-
ered possible unless the field strength
of the skywave signal approaches or ex-
ceeds the value of the groundwave field
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strength that is required for primary
service. Secondary service is subject to
some interference and extensive fading
whereas the primary service area of a
station is subject to no objectionable
interference or fading. Only Class A
stations are assigned on the basis of
rendering secondary service.

NoOTE: Standards have not been established
for objectionable fading because of the rela-
tionship to receiver characteristics. Selec-
tive fading causes audio distortion and sig-
nal strength reduction below the noise level,
objectionable characteristics inherent in
many modern receivers. The AVC circuits in
the better designed receivers generally main-
tain the audio output at a sufficiently con-
stant level to permit satisfactory reception
during most fading conditions.

(h) Intermittent service is rendered
by the groundwave and begins at the
outer boundary of the primary service
area and extends to a distance where
the signal strength decreases to a value
that is too low to provide any service.
This may be as low as a few pV/m in
certain areas and as high as several
millivolts per meter in other areas of
high noise level, interference from
other stations, or objectionable fading
at night. The intermittent service area
may vary widely from day to night and
generally varies over shorter intervals
of time. Only Class A stations are pro-
tected from interference from other
stations to the intermittent service
area.

(i) Broadcast stations are licensed to
operate unlimited time, limited time,
daytime, share time, and specified
hours. (See §§73.1710, 73.1725, 73.1720,
73.1715, and 73.1730.) Applications for
new stations shall specify unlimited
time operation only.

(j) Section 73.24 sets out the general
requirements for modifying the facili-
ties of a licensed station and for estab-
lishing a new station. Sections 73.24(b)
and 73.37 include interference related
provisions that be considered in con-
nection with an application to modify
the facilities of an existing station or
to establish a new station. Section
73.30 describes the procedural steps re-
quired to receive an authorization to
operate in the 1605-1705 kHz band.

(k) Objectionable nighttime inter-
ference from a broadcast station occurs
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when, at a specified field strength con-
tour with respect to the desired sta-
tion, the field strength of an undesired
station (co-channel or first adjacent
channel, after application of proper
protection ratio) exceeds for 10% or
more of the time the values set forth in
these standards. The value derived
from the root-sum-square of all inter-
ference contributions represents the
extent of a station’s interference-free
coverage.

(1) With respect to the root-sum-
square (RSS) values of interfering field
strengths referred to in this section,
calculation of nighttime interference-
free service is accomplished by consid-
ering the signals on the three channels
of concern (co- and first adjacencies) in
order of decreasing magnitude, adding
the squares of the values and extract-
ing the square root of the sum, exclud-
ing those signals which are less than
50% of the RSS values of the higher
signals already included.

(2) With respect to the root-sum-
square values of interfering field
strengths referred to in this section,
calculation of nighttime interference
for non-coverage purposes is accom-
plished by considering the signals on
the three channels of concern (co- and
first adjacencies) in order of decreasing
magnitude, adding the squares of the
values and extracting the square root
of the sum, excluding those signals
which are less than 25% of the RSS val-
ues of the higher signals already in-
cluded.

(3) With respect to the root-sum-
square values of interfering field
strengths referred to in this section,
calculation is accomplished by consid-
ering the signals on the three channels
of concern (co- and first adjacencies) in
order of decreasing magnitude, adding
the squares of the values and extract-
ing the square root of the sum. The 0%
exclusion method applies only to the
determination of an improvement fac-
tor value for evaluating a station’s eli-
gibility for migration to the band 1605-
1705 kHz.

(4) The RSS value will not be consid-
ered to be increased when a new inter-
fering signal is added which is less than
the appropriate exclusion percentage
as applied to the RSS value of the in-
terference from existing stations, and
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which at the same time is not greater
than the smallest signal included in
the RSS value of interference from ex-
isting stations.

(5) It is recognized that application of
the above ‘“50% exclusion’ method (or
any exclusion method using a per cent
value greater than zero) of calculating
the RSS interference may result in
some cases in anomalies wherein the
addition of a new interfering signal or
the increase in value of an existing
interfering signal will cause the exclu-
sion of a previously included signal and
may cause a decrease in the calculated
RSS value of interference. In order to
provide the Commission with more re-
alistic information regarding gains and
losses in service (as a basis for deter-
mination of the relative merits of a
proposed operation) the following al-
ternate method for calculating the pro-
posed RSS values of interference will
be employed wherever applicable.

(6) In the cases where it is proposed
to add a new interfering signal which is
not less than 50% (or 25%, depending on
which study is being performed) of the
RSS value of interference from exist-
ing stations or which is greater that
the smallest signal already included to
obtain this RSS value, the RSS limita-
tion after addition of the new signal
shall be calculated without excluding
any signal previously included. Simi-
larly, in cases where it is proposed to
increase the value of one of the exist-
ing interfering signals which has been
included in the RSS value, the RSS
limitation after the increase shall be
calculated without excluding the inter-
ference from any source previously in-
cluded.

(7) If the new or increased signal pro-
posed in such cases is ultimately au-
thorized, the RSS values of inter-
ference to other stations affected will
thereafter be calculated by the ‘50%
exclusion” (or 25% exclusion, depend-
ing on which study is being performed)
method without regard to this alter-
nate method of calculation.

(8) Examples of RSS interference cal-
culations:

(i) Existing interferences:

Station No. 1—1.00 mV/m.
Station No. 2—0.60 mV/m.
Station No. 3—0.59 mV/m.
Station No. 4—0.58 mV/m.
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The RSS value from Nos. 1, 2 and 3 is 1.31
mV/m; therefore interference from No. 4 is
excluded for it is less than 50% of 1.31 mV/m.

(ii) Station A receives interferences
from:

Station No. 1—1.00 mV/m.
Station No. 2—0.60 mV/m.
Station No. 3—0.59 mV/m.

It is proposed to add a new limitation, 0.68
mV/m. This is more than 50% of 1.31 mV/m,
the RSS value from Nos. 1, 2 and 3. The RSS
value of Station No. 1 and of the proposed
station would be 1.21 m/Vm which is more
than twice as large as the limitation from
Station No. 2 or No. 3. However, under the
above provision the new signal and the three
existing interferences are nevertheless cal-
culated for purposes of comparative studies,
resulting in an RSS value of 1.47 mV/m. How-
ever, if the proposed station is ultimately
authorized, only No. 1 and the new signal are
included in all subsequent calculations for
the reason that Nos. 2 and 3 are less than
50% of 1.21 mV/m, the RSS value of the new
signal and No. 1.

(iii) Station A receives interferences
from:

Station No. 1—1.00 mV/m.

Station No. 2—0.60 mV/m.

Station No. 3—0.59 mV/m.

No. 1 proposes to increase the limitation it
imposes on Station A to 1.21 mV/m. Although
the limitations from stations Nos. 2 and 3
are less than 50% of the 1.21 mV/m limita-
tion, under the above provision they are nev-
ertheless included for comparative studies,
and the RSS limitation is calculated to be
1.47 mV/m. However, if the increase proposed
by Station No. 1 is authorized, the RSS value
then calculated is 1.21 mV/m because Sta-
tions Nos. 2 and 3 are excluded in view of the
fact that the limitations they impose are
less than 50% of 1.21 mV/m.

NOTE: The principles demonstrated in the
previous examples for the calculation of the
50% exclusion method also apply to calcula-
tions using the 25% exclusion method after
appropriate adjustment.

(1) Objectionable nighttime inter-
ference from a station shall be consid-
ered to exist to a station when, at the
field strength contour specified in
paragraph (q) of this section with re-
spect to the class to which the station
belongs, the field strength of an inter-
fering station operating on the same
channel or on a first adjacent channel
after signal adjustment using the prop-
er protection ratio, exceeds for 10% or
more of the time the value of the per-
missible interfering signal set forth op-
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posite such class in paragraph (q) of
this section.

(m) For the purpose of estimating the
coverage and the interfering effects of
stations in the absence of field
strength measurements, use shall be
made of Figure 8 of §73.190, which de-
scribes the estimated effective field
(for 1 kW power input) of simple
vertical omnidirectional antennas of
various heights with ground systems
having at least 120 quarter-wavelength
radials. Certain approximations, based
on the curve or other appropriate the-
ory, may be made when other than
such antennas and ground systems are
employed, but in any event the effec-
tive field to be employed shall not be
less than the following:

Effective
Class of station field
(at 1 km)
All Class A (except Alaskan) 275 mV/m.
Class A (Alaskan), B and D 215 mV/m.
Class C 180 mV/m.

Note (1): When a directional antenna is employed, the radi-
ated signal of a broadcasting station will vary in strength in
different directions, possibly being greater than the above val-
ues in certain directions and less in other directions depend-
ing upon the design and adjustment of the directional antenna
system. To determine the interference in any direction, the
measured or calculated radiated field (unattenuated field
strength at 1 kilometer from the array) must be used in con-
junction with the appropriate propagation curves. (See
§73.185 for further discussion and solution of a typical direc-
tional antenna case.)

Note (2): For Class B stations in Alaska, Hawaii, Puerto
Rico, and the U.S. Virgin Islands, 180 mV/m shall be used.

(n) The existence or absence of objec-
tionable groundwave interference from
stations on the same or adjacent chan-
nels shall be determined by actual
measurements made in accordance
with the method described in §73.186, or
in the absence of such measurements,
by reference to the propagation curves
of §73.184. The existence or absence of
objectionable interference due to
skywave propagation shall be deter-
mined by reference to Formula 2 in

§73.190.
(o) Computation of skywave field
strength values:—(1) Fifty  percent

skywave field strength values (clear chan-
nel). In computing the fifty percent
skywave field strength values of a
Class A clear channel station, use shall
be made of Formula 1 of §73.190, enti-
tled ‘‘Skywave Field Strength” for 50
percent of the time.

(2) Ten percent skywave field strength
values. In computing the 10% skywave
field strength for stations on a single
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signal or an RSS basis, Formula 2 in
§73.190 shall be used.

(3) Determination of angles of depar-
ture. In calculating skywave field
strength for stations on all channels,
the pertinent vertical angle shall be
determined by use of the formula in
§73.190(d).

(p) The distance to any specified
groundwave field strength contour for
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any frequency may be determined from
the appropriate curves in §73.184 enti-
tled ‘“‘Ground Wave Field Strength vs.
Distance.”

(q) Normally protected service con-
tours and permissible interference sig-
nals for broadcast stations are as fol-
lows (for Class A stations, see also
paragraph (a) of this section):

Signal strength contour of area protected from Permissible interfering signal
~ objectionable interference [remove footote reference] (uV/m)
Class of station Claﬁgl ?stg&an (uV/m)
1 i 2
Day" Night Day Night
A SC 500 50% SW SC 25.
AC 500 GW ........ AC 250.
A (Alaskan) ...... SC 100 50% SW SC 5.
AC 500 GW AC 250
B s 20001 25.
Regional 250.
C .. Local .. 500 No presc.3 Not presc.
D .. Clear .. 500 Not presc. Not presc.
Regional
1Groundwave.

2 Skywave field strength for 10 percent or more of the time.

3 During nighttime hours, Class C stations in the contiguous 48 States may treat all Class B stations assigned to 1230, 1240,
1340, 1400, 1450, and 1490 kHz in Alaska, Hawaii, Puerto Rico, and the U.S. Virgin Islands as if they were Class C stations.

NoTE: SC = Same channel; AC = Adjacent
channel; SW = Skywave; GW = Groundwave

(r) The following table of logarithmic
expressions is to be used as required for
determining the minimum permissible

ratio of the field strength of a desired
to an undesired signal. This table shall
be used in conjunction with the pro-
tected contours specified in paragraph
(a) of this section.

Frequency separation of desired to undesired

Desired Groundwave to:

Desired 50% Skywave

signals (kHz)

Undesired groundwave
(dB)

to Undesired 10%

Undesired 10% Skywave (dB)

Skywave (dB)

26
6 6

26
not presc.

(s) Two stations, one with a fre-
quency twice of the other, should not
be assigned in the same groundwave
service area unless special precautions
are taken to avoid interference from
the second harmonic of the station op-
erating on the lower frequency. Addi-
tionally, in selecting a frequency, con-
sideration should be given to the fact
that occasionally the frequency assign-
ment of two stations in the same area
may bear such a relation to the inter-
mediate frequency of some broadcast
receivers as to cause ‘‘image’ inter-
ference, However, since this can usu-
ally be rectified by readjustment of the
intermediate frequency of such receiv-
ers, the Commission, in general, will
not take this kind of interference into

consideration when authorizing sta-
tions.

(t) The groundwave service of two
stations operating with synchronized
carriers and broadcasting identical pro-
grams will be subject to some distor-
tion in areas where the signals from
the two stations are of comparable
strength. For the purpose of estimating
coverage of such stations, areas in
which the signal ratio is between 1:2
and 2:1 will not be considered as receiv-
ing satisfactory service.

NoOTE: Two stations are considered to be
operated synchronously when the carriers
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are maintained within 0.2 Hz of each other
and they transmit identical program s.

[66 FR 64862, Dec. 12, 1991; 57 FR 43290, Sept.
18, 1992, as amended at 58 FR 27950, May 12,
1993; 81 FR 2759, Jan. 19, 2016]

§73.183 Groundwave signals.

(a) Interference that may be caused
by a proposed assignment or an exist-
ing assignment during daytime hours
should be determined, when possible,
by measurements on the frequency in-
volved or on another frequency over
the same terrain and by means for the
curves in §73.184 entitled ‘‘Ground
Wave Field Strength versus Distance.”

NOTE: Groundwave field strength measure-
ments will not be accepted or considered for
the purpose of establishing that interference
to a station in a foreign country other than
Canada, or that the field strength at the bor-
der thereof, would be less than indicated by
the use of the ground conductivity maps and
engineering standards contained in this part
and applicable international agreements.
Satisfactory groundwave measurements of-
fered for the purpose of demonstrating val-
ues of conductivity other than those shown
by Figure M3 in problems involving protec-
tion of Canadian stations will be considered
only if, after review thereof, the appropriate
agency of the Canadian government notifies
the Commission that they are acceptable for
such purpose.

(b)(1) In all cases where measure-
ments taken in accordance with the re-
quirements are not available, the
groundwave strength must be deter-
mined by means of the pertinent map
of ground conductivity and the
groundwave curves of field strength
versus distance. The conductivity of a
given terrain may be determined by
measurements of any broadcast signal
traversing the terrain involved. Figure
M3 (See Note 1) shows the conductivity
throughout the United States by gen-
eral areas of reasonably uniform con-
ductivity. When it is clear that only
one conductivity value 1is involved,
Figure R3 of §73.190, may be used. It is
a replica of Figure M3, and is contained
in these standards. In all other situa-
tions Figure M3 must be employed. It
is recognized that in areas of limited
size or over a particular path, the con-
ductivity may vary widely from the
values given; therefore, these maps are
to be used only when accurate and ac-
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ceptable measurements have not been
made.

(2) For determinations of inter-
ference and service requiring a knowl-
edge of ground conductivities in other
countries, the ground conductivity
maps comprising Appendix 1 to Annex 2
of each of the following international
agreements may be used:

(i) For Canada, the U.S.-Canada AM
Agreement, 1984;

(ii) For Mexico, the U.S.-Mexico AM
Agreement, 1986; and

(iii) For other Western Hemisphere
countries, the Regional Agreement for
the Medium Frequency Broadcasting
Service in Region 2.

Where different conductivities appear
in the maps of two countries on oppo-
site sides of the border, such dif-
ferences are to be considered as real,
even if they are not explained by geo-
physical cleavages.

(c) Example of determining inter-
ference by the graphs in §73.184:

It is desired to determine whether objec-
tionable interference exists between a pro-
posed 5 KW Class B station on 990 kHz and an
existing 1 KW Class B station on first adja-
cent channel, 1000 kHz. The distance between
the two stations is 260 kilometers and both
stations operate nondirectionally with an-
tenna systems that produce a horizontal ef-
fective field of 282 in mV/m at one kilometer.
(See §73.185 regarding use of directional an-
tennas.) The ground conductivity at the site
of each station and along the intervening
terrain is 6 mS/m. The protection to Class B
stations during daytime is to the 500 uV/m
(0.5 Vm) contour using a 6 dB protection fac-
tor. The distance to the 500 uV/m
groundwave contour of the 1 kKW station is
determined by the use of the appropriate
curve in §73.184. Since the curve is plotted
for 100 mV/m at a 1 kilometer, to find the
distance of the 0.5 mV/m contour of the 1 kw
station, it is necessary to determine the dis-
tance to the 0.1773 m/Vm contour.

(100 x 0.5 / 282 = 0.1773)

Using the 6 mS/m curve, the estimated ra-
dius of the 0.5 mV/m contour is 62.5 kilo-
meters. Subtracting this distance from the
distance between the two stations leaves
197.5 kilometers. Using the same propagation
curve, the signal from the 5 kKW station at
this distance is seen to be 0.059 mV/m. Since
a protection ratio of 6 dB, desired to
undesired signal, applies to stations sepa-
rated by 10 kHz, the undesired signal could
have had a value of up to 0.256 mV/m without
causing objectionable interference. For co-
channel studies, a desired to undesired signal
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ratio of no less than 20:1 (26 dB) is required
to avoid causing objectionable interference.

(d) Where a signal traverses a path
over which different conductivities
exist, the distance to a particular
groundwave field strength contour
shall be determined by the use of the
equivalent distance method. Reason-
ab